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AaVERTISEMENT. 



MANY Philofopbcrs having of 
late m^cle u& 6i volcands an^ 

* A-\ ' *> O' • . i I ' • ' ' I - . • . . 

earthqu^ei ^3 undoubted a£tive prin- 

ciples to explain {he inequalities of 

p^ '.'..,., air. o3 V .w j-:^t/'l:rLU-.:,,;- J 
tn^ partlv ^^ is matter of jult lurprafe^ 

why the various naturp of volcanos, 
aftd iheir prbdirdjons. mould be fo 
long negleiSled. The Author there^^ 
fore confidcred the fonowmg faiSls^ 
arnatural Supplements' to Sir Wil- 
Itam Hamilton's valuable actouttts of* ' 
* ' b tht- 



yi ADVERTISEMENT. 

the Vefuvian eruptions, and hopes 
they will be received as improve- 
ments of ufeful Science. ' 



Tiieireis the lefe occafion to en* 
large upon the advantages of Geo-* 
graphical, Phyfical, Mineralbgical^ 
^nd Cheniical Obfervations, as it i4 
oVvious th^t, by rectifying the dif- 
ferent romantic hypothefes of the 
earth, they ^fFor^ Philofophers an 
opportunity not only to iinprove the 
lyftem and claffificatioo of Foffils, 
but wjiat, is' ^bove any fcientifical no- 
menclator, to. lay down fare princi- 
pl^s for the too-much neglefted and 
expensive art of Miners,* -Many cu- 
JFious obf^rvatioDS to that purpofe have 
'• ' ■ ■ " beeo 



ADVERTISEMENT, yij 

be^n made of late in Italy, H^ngary^ 
Dalmatia, and Certmny, by Mr, 
Ferber, Baron Born, and All?. Fortis^ 
in their Mineralogies ai)d BoCdnk^ji 
Trayels : all which th$ Author has 
fin intentioii of pubUfhjng in %h9 
Ppgjiflj language. 
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P A R T ii 



DESCRI^tibfi 



OF THIS. 



VALLEY OP GAS SELL; 



$ I. Gikirdl Farm', 

TH E largp ralley, wherein the city of 
Caffell is fituated, is on every fide 
inclofed by a Tall circle of high mountains^ 
and interie&ed by difierent lower hoping 
iullocks« 

Ik $ a, Satli^ 



2 1>£SCRIP*TI6n op TtlE 

$ 2. Sund'fioHi MtuntainSy which incUfe it 

The higher mount mns extend 6n the South 
Eaft part of the river Fulde, from Mutnleii - 
in the Elcftoratc ef Hanoirer^ Laridwem^^ 
hagen and Spicker(hauien, to Sicbelftein^^ 
Wendhaufen and Kauffungen ; and thencfe 
b^lnd Oxhaufen and Crumbach to Bergf^ 
hatifenv it wRicUh pfacc they p€ called the- 
Soere-Foreft, and are cut through by -thc^^ 
Fulde. 

This whole rid^ or chain of mountains 
<k»aMs^ 39 laif a»» I kisowy. a£ Sandftone- 
Strata^ - nAad^ txt %mU9X\Y hQtJss^iitirl. 
Never "^contaiDiiig t any . maf inp i . i^diea^ . ilH 
ihould be induwd io.;con^or fdiem.^ Pri^ 

them v^ttfa ibd' j^rmsttled iprimQg^lMbt 
ltom(£ite^gn(£i^tf^ and ntetaQic^tfiMnnifiMiiSijI 
wWch: hrnto r«^(* htve^ny IS«i^,iial»: WT; ^ 
fbth-a^ dentmtinitkn; ani^ihoaid^irsitlter faeri 
called the moft asicient m^untaios^ asr bei&g i 
generally coTered :b]r mcnre modennj&rafia. , v : 

. . Branches 



J 



' Wancftes b£ thcfe faiid riotks ftretch near 
Wolfangcr and Bcrghaufen over the Fulde^ 
ajftd riiri, near the former place, Simmerf- 
liflgfen and Knickhageri, to thfe Reinarts-r 
Fwieft; but on this fide of Berghaufeii and 
FKiicfih^n they are bltfnded vvith and loii^. 
iMwter fev^al lower hilttf aqd under tlidr 
higheri Habichw^ld* as ^ppfears by fomic 
ny^Qt^bh ^ircqmAances: (kCcribed in the 
fcqMc^. ...... 

§ 3. Habifehnrakl, «*«:* r^rAj/b- if/ £>» /A^ 

ilindllt^^fln^iifeiche lecoodi or ttteNoitb^i 
>^^ ^atfl^ ^f the befoue^in^iioned wade^ 
ciiid^of'4iighef f^RE^^ di£ 

fel<t»fi^#liimilhe tstfcsm of thcfe faadftoocs^ 
It^ui^^morkablytfae higheft rii%e of mounr* 
tadns^il^eaibcicit^ -attd^ iiKluding the Dorn^ 
borg, wkh' fdVsmL momitains of the like 
h||;i3re, k foro^ a latge fquare of the coun-^ 
try, fis outiiiib> of above four Gernrvan of 

B 2 twenty 



^^^ 



I ' 



4 D£SCltIPTIOH OF Tdt 

twenty Englifh miles, running from Wcif- 
fcnftein to Harlcfhaufen, Heckerfhau&n, 
Weimar, Zierenbcrg, Dornberg, Ehlen, 
E)ge^rftM^eiy , AJltcn-Ritta, Alten-Bi^wa, 
N9^d()2aufen, and Wahlcrfliaufcn* ,My 
fSa^^^ 5l?P b^vc never happenw tp be ^^ 

B^ fo ipgch ffgnalized by Britifh; . valour^ 
ai;e referred ,tp>aii ^xceUent Plan^ drawi bjr 
Captain Dumont de Vcncflioiil;, ^nd^i^bj- 
lifhed with an account of the glorious ex- 

pc4iiti9fls,4)f«He.ail^^an?uCft^ b,a^ 

tie of Wilhc>rafthajj ,wJiicI| . js^w .fought fn 

June 1 762 *. This plan is a model of an 

txe^cnt xapoignphiQnk map^ asds^ wttt 'give 

a ditttnfl-idea^iof rthe tfifliteBt^^driel^tM: 

devatian of^lbe mouikalni,>*ffi'^theiriJdii3c&" 

tioh, aria oF the ekttfnt Of-tlib' iwaiflifdl 

Valley of Gaffti! hqw yn^e^ tOnflderafibn?^/ 




par 

to'bchad at rieyditiger^s'lft Afe Strinct' - ' ^ '' ' ':'"' 
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§ 4^ Lowit 



V'AXLEY OF CAS«EtX« 



« » • 



J. 4» L§w^ MHs of this valkx defcrib(d^ i^ 
-; generaU 

' " *^e tower bills of the large valley, in* 
eluded by the above-merftitnied higher onfes; 
arev'bn the M. W. fide of tfife FtiFde; either 
of a calcareous nattire, 'oi^ ctohroofttf of '<Ke 
a:cciitiiulated dedays and 'fiibbHlV |^^j!&/»^] 
waliied dbWn frbni, ati8 belongift^ td' *hfe 
|urroUndir)g Habichwald, • *^ ' ' : ' 

jyl '^e'tAkati^6kS(>ke^''m^i4k\ihHmfJ^ 



'"^^^ftb /^ii&ar^^si&i&y lefpi^Ul^ the 
^rg 4emdKrazcfiberg^ <)n which, the dty of 
Caflkl is.fttutiiceid) to^thfr wUh the MQfi]&- 
:b*igi irfiiofe run? frow thi« <^i^ up to .yi>- 
pdhViUfoWi ?S)nfift;0f paraUfl ftrata^.dip 
ij|,4iffcrent inclinations to the Southj run 
iiikN,. WV dirdiion, an4 ftiew in a certain 
depth a hard;Tj\arblq-likc bluei^-greylime- 
ftone^ which is broken into many vertical 
' ^urcs, and is filled with fomc fcarce petri- 
'^^ B 5 fications. 



^ PESCRIPTIOK O.F THE 

fications, or rather nuclei of, for the moft 
part, unknown marine bodies!, iucb^sxor- 
nua ammonisj entrocht, and the like (pedes 
pelagiae of plants and animals inhabiting 
the deepeft feas. ' \ * * 

..iJei^cp,A?is.oyi^gnt, jhw t^fe 9flc^rcim.5 
JftrftW b^ve Jbijpp gmcicntjiy thp \}Ottf>m f9i^ 
,fep5.f,b^wJie»|,or fof how many-^cenmrijcs, 
./«mflot poQiWy .be .guclTcd^ . Wq fee Myv- 
ev^r the «K)fl; ev^dept propfs /)f iijs h3y:ii9g 
depofited i\ibbi(h and (hells. Thefe be^s^ 
have probably been Ihaken and fpHt hy 
carthquake3, yfbich baye t»ifed ^jnd brought 
them to their prefent ipclinatiohs to the*^ hq • 

S 6. Uncertan m what fart <jf ^^f^ 

accumulated. 

I have not hitherto difcovered to full fa- 

' tisfaftjon on what fort of ground thefc ftrata 

were accumulated, when this plart'of*the 

continent was covered with i§aj but ^jpro- 

bably it was in ibm^ pl^ce^ a fandflone- 

rock, 



tcfik, as 9S1C inay guefs by its bcfore-dc- 
fcribcd ncighbaunioocj, and by fcvcral cir-. 
cumftances/ which fliall be taken notice t)f 

..in the fcquel. Ill fevcral other places*^ 
might be argillaceous flate^ whicih Kft*, 
F-crbcr * from the Alps to the m'dft'Soiaili^ 

"^^'partls of Italy -^has' cbhftirttly TdunA 

' below4fie'talc^redil^ hHls'^ i*itt*auMfy; 

'Afltatdni erf" blue ,clay^ difcoTered rfDd4a44 . 
i)J)2ri V Ac brook df Waiheidferi;- to ' the 
valle^ below the ' Wineberg; near Caffi^lj 

^^QU^tprfcances dus cp '/ 



,^^i I •' .'• .. •_ . 



\\,^ y. Cevpr^^, ^IffWf mt^dm Siraia, 
Our calcaceous ftrata are covered byi ' 

giUacjtaJ. 

2. Yelled ftrnigin^ous \omx or briik^ 

j)nnted m Qerjnaq at Prague 177^5 wVich v?iU loop 
' ^p|)cai*iil thcH6ttt|&h language, ' " 

B 4 3. TciioW; 



\. ..«',«,» ^. - ■■ • ._.>'•• 



' 



^f SEfCKIPHIOR or THE V 

'3> Yellow, grccniA, and re<3difli marfo^\^ 
more or lefs petrified^ which in this copnr;* 
fry goes ; under the name of Mpnkbcrg/*' 
perhaps becaufe the beforc-m^ntioficd hil|"^ 
pf that name has no other exterior mould 
but ^his* fort of marie. Immeflisitely aftc^ ^ 
thtfc bed?, fpllow the Umcftone ftrata. "^ 

« - * • 

§ 8, Large, Bones found buried (n the^ qt 
■ ' Caflefl. : 

Foundadonsof bmldings dahnot be fitfefi^^ 
)aid in the upper part of CaffirlMnit in ^oru 
vp0iir tilts imi4^'-^attimf yrhich^vcrylpfbsEifl 
putB tjp^-buildery to. great cxpqice^ : andintft j 
occafiofv^d, when ibat part of i9aiej>cit)r.vm:^ 
fifft planned oyft:/or,th^^J^rcftdkR«fugci|espni7 
difcoyqry deferving no^ice^ It is ^^^^..M^ft 
tlif r^,. is.ina f flafeR. :l:p de«b{ J«|dthf*;>h|}j?: r 

found tb^pn* in:4)oe pf xBfbifypffiflr? i^ny^'t 
ftcAtaiipvcral bwes 4p4.je«ttbyibdM*igiiie tc»T> 
-ati^ciephan^/.o^ ito a. quadrupled ofvAliJfc^.t 
fizq,; which, ^^ Mpt ¥i tjje.t4ft^{^fccti^;i 

puWic coU^ion pf f^U^ .^ Th^ Wflw thiq > 

W'-i^V*^ -•!<•«• ':*;*'.• . ' 

^«5 
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yAiiL^r or ca^ssbli. ^ 

^ug Q\it, according to the dimeqfiops of 
the fevcral fragments^ are judged to ':bc . 
above ^jir^e feet in length, 'the grincjers ^ 
^rp of a. proportionable bignefs. ' ^ ; 



V ■ * ♦. * ^ * * 



I ^^, General confiderathn of tb^fe hones ^ ^^ i 
concli^on that they belonged to, aft unknown f^ 
fpecies of quadrupeds. 

Bones and teeth^ irf the; fame kfnd have " 
been found in the moft Northern countries, 
an4)^enf in? -Morth^itiUascsrioa^; lender uHe 

faiDenciitoishfftincdsV tiia|; iofi'^ph^ Aw4hi 
ftannof "^xdeiiiatibn ift'thw^periwpfcscanhw^- 

c^laind. fwamp^ifaiatay '.^r inT^mri-aiieoii!^ I 
capwrnfpawa'&eiAg'iiei^c^ tiKiied vrtthw^-^^ 
riftQ^ plcpdaftkiM?' *Qf«^1flclofed \vi fotiriffv 
^fefieub^ ^tbere rij ^gciod feafon to -believe-^ 
th^^Ifirtflf^bulkf ^tiadrup^s-Kkve be^^ 
fofmb'ttm»iaftelrthdfca'fliKi ittii^^ \m^i • 
ge«aBS-30feteitantr^bi 'Ikcf'tbuhASB^^Heni'^ 
tbefer«dWnsaif^dti^0ut. ' I will iWj^Tepeat 
the difiJcJidtiefe, M the moft part imaginary * 
^nes^ iwfiJdf'Hjfcre hiihiritf attended the ei- i 

plications 



jdicatiaQS, x^ tbu ApgMl^r .phsno^ienoip,;. 
Bor -wiU r tire my readers )yf ivlatiag the 
uoacccffary paias, lakep by tlv: ingeniiptts, 
.to free the queiUon from thefe ili^uki^s. 
I Trould:rath£r re&r them co a Di0ef tatioD Qf 
i«he celebrated Auatpnjjft Dr. f4jciIW-*fl ajftd 
. ti> Mother pf my.owTkU coocerniBg,* gf??it 
quantity of fuch Skeletons, which -foaie yf^fs 
ago were difcovercd near ihc Ohio in North 
\Amaic*.: Zk..HMpt« d«irK»iA»Ees^ that 

do not bdoi>g..«>.,dfp|iafltfe 1^ ^ftiftgrua-! 

, 9fte^ jTome £1 
changes .mtJ 
which witljpi 
dence, have 
. phienon>enb;i 
tjBre, that this 
and perhaps, 
phantS] has b 
fame me^ns 

• Philof, 'pnuit ToVi-Vm- i.Ibid.ToI.LIX. 



VAtLEV OF QASSTBL^. 11 

Vkt fuccefd agaioft tbe lions in cfae Sout^- 
erki parts of Europe^ againil thewolvies 
^nd wild boars in England, apd againft tbe 
bears, urus', and elks in Germany, vrhieh 
Cse&r, though *he nev<er penetrated Inrth^r 
thap the Rhine, meptiMs as inb^bttantd 4f 
Qtfmwy ^'» ficit 1 return to our Ciiik;areoas 

* 

f xo. 7^ ^akar^us Strata covered w,itb^ tld 
* decays of Hh Hahichwald, rolled md 
oirj/^fc/ 4/<W5i /<? Wclheiden. ' * . ^ 

*. * • . • ^ , *, I 

J 'Bpyond Welheidcn, on thp kft:of fie 
li^Wrj^lpt^d' green road wbich leads to ' 
'Wiiicnftein, thefe ftrata'are loft ifiider a 
genoe' fipjping ground, which afcends io'tjhe 
Habichwald and the Drufelthal, and chiefly 
confifts of the decays and.rubbilh, of the 
liig^'towecing (leeper JEiafaichwald, that 
thence have been wa(hed and mlied down 
upon the Jimeftone by the ever-mining wa- 
fers of a rapid rivulet, called the Drufel- 

/ * Caefa de BelloGaDico, liUri.' 

[See 
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fSec PL 1.3 This rivulet fprings on rim 
^ery fumtnitofthc Habicliwald,and,thobgb 
inconfidcrable in dry weather, acquires very- 
often, by heavy rains or melting fnbw's, im- 
|)itUou$ fprc'e. tJnder wtiatev^er fuppbfii* 
rion we cWfider thi$i ground, whether il{ be 
accifmulated orj the limcftone ftrata wheii 
fiill covered tvith iea^ or after the fea hdd 
^ Itft chci)i base a2|d c]fy, its height andiargje 
. (pxtept .obliges us ^o believe it f wprk.f f 
manyjagtS^i ^©4 jh^t a |ong ferips of cpn(;w^ 
tifl* w^frj^qi^^te f^r i$ . ffnall^a; nyiifet ,5^ 
^ ' ftrce lm^wrtyiitpHhe^.d<f«h.{c^ a ri?^^^^ 
tb<5:J)ri)fe^ii}iali t^cowgh ..the i^igh^tfc^^f 
llieFfabic^^ldhc^?oqe JO ^^]^^^}9f^^l^ 

Xo roil thefe decays on thelimeftone^rpygd 
at a diftance of three Engliih .miles, near to 
the xm gW« of ;C#c^lJ^ ai)4 .&V^\ly^ , t^ 
grind and to-b}uof.j^he^ nll9P^5i which 
•moftly are as hard as flint, into the 
■g^bl^ife'iiii^ in-^tiiafr-th^^api^ar 
c^ery'wiiefe; and'ef^eciafiytbn^^cl'b^^^ 
. of-^tbe rivulet, which vifiSlyV even atf^fe^b 

fent, 
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itnt^ fieva* ceafes in its unwearied toutSa 
to. blanc^ by roiling, whatever lyes iii. iC9 

" . ■• ' '. .• . , • \-» 

' ' ' - 4 

-'Bttweeh 'WahleHlMufeh' anH Wy&aftmti 
the cabireoui: ftnta are k)ft'tnder> and co& 
irtttA ii\\h a hUI, on which tfad caftie ihd 
tte pMte'fiime of Witienftein ate fitdat«di 
tSee W. I-l This hifl k a mafs of a 
Ijj^gyj ffhe'^d greyblueHh mo^ddiike 
SftidsV'^Wiailtdi down ftcto tl)e higher atul 
Bfliiiialfea/ feofiftigtfe* Imbiehwald.^ It 
'iarfiii)iPb^-ahiccdaBt6tfg'ihe^lky9; ta*^^^^ 
JStf ?atffl&,"«HQ:5 '« Hs^s'ko* 'rtStSr i^uifiW 
t6ii^^,'^c«)fefibh, eBb^fi»»i£6j atid psAw 



» •> 



' ' ; '"" ; ' wald tjj matpf placii. 
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, . . Jtffu- iCjjfCh^pBiold the cakarepus'ftrjita 
^c'i3v3( gefl^y HP tpthe .HabvMal^J*, and 
d^iappcaf; vpdcr ic? ruins, _. ,,.'.,..:. 
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' Oh the fide of this high fofeft tKejr fcafM * 
oiif behind Upper- Vilmar, near Willeml^ ' 
tlial, Calden, Franckenhaufen, Burg-tJfFe-**^ 
len. and Grabenftein* 

f 13; Run tmJer Sfferent fitpirintamhtny^ 

'' inouff fains. 

Behind the Habichwald and Harleffiavrfen 
thejFjippear again* from under its dec^y^V' 
afeend to the ifelate Dornbei^, \^hb(fcfe\lA**^ 
dation ii entirely calcareous^ and riin bf thft^' 
way of Zierenberg and Weff-CJflfetett; lii ^ 
thc^oitfMy of Waldeckt bey^iid tb^j Dir- 
mel> in th^ Bii(h^Fk:k. of PadcrborOa ^ ^ 
th«a(;e into th<e ^Fiwcftof Jwt<?jberg, i^ \hCi 
county of Lippe* 



^ >jk:i 
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§14. Conclufionofrb^ir bighiAnti^t^; iff- 
ferior U that */ the gtomlA tri it^hkh Hkty^ 
are accumulated^ tut ai^erfor to tk$t of 

I ha«c^fv^al tknes ti*tf^dled «»¥» tlieftc 
parts, and after repeated examina^n i^6d| 
* ' that 

5 
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tbfffl iritqrrunted W covered by Ui;ge. valr , 
lcy;%rlje^g ^throughout of th^ f^me colour 
and iubftance^ and containing, the fame, 
ibrts of petrifications or nuclei of conchas, 
a0d fpcyciesBclagjaj^.are of t|i^ fkaxe kind.^ 
This gives me z right to conclude ; 

r, iH . 7rf^ 3t> tfaefe parts of die xof^pf^t 
h^C jbcen covercd^ with a f^ for as many 
agjiff » Iftjgbt be reqjiifkQ,,W, BrP4»c«ir «.( 

. -i^l'Bftttkh«fe'i3rata'a»^^ a n^wcv diat» . ^ 

ai^lUifeiBbSHSaieJbata^ widc^ ly<> de«|»ef ^ 
and ait 0^ ^^ ^0 ^ ^^^ htgheft antiquity^ 

^ .l^tuK thl^y are anterior to the decays 
oC the Halttcb;>$ra)d [See Fl. I.] i and». 

4. -EVeii of -a^ riibrc ancient origin thain 
the Habichwald, thVDbmberg, add feveral 
other fViperittcWPbent hilh of that kind. 

I am 
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t am not inclined to lofe niyfelf in a 
nearer examination of their antic^uicy, which 
iny readers afe defired to fix as they plea£f^ 
acfcording to the wants Or to the advax^- 
tagcs of that fyftem of Chronology, whidi 
they have a mind to, or arc tohvinced of. 

§ 1 5. Level (f the Sea, which cev'ered or pr^ 

-- ducedtbem. 



.Thercis ipore hope of ftjccefs and fatis- 
fa&ion in determining the level of the fea, 
which once covpre4. of produced thefc cal- 
careous llrata^ or this ancient fea bottom. 
Ir is traced on the fides of the higher fui> 
rounding hills of the large valley of Caflell^ 
by a ftratum of fea mud, which in feveral 
places I have examined myfelf^ ^nd ac- 
cording to repeated menfurations found to 
lie in all thefe places on the fame elevation. 
fPlatcL] , , , 

< 

This remarkable ftratum is ta be nsME 
with in the Sneckenberg wi(hm tli^ gaidcii 



« Wifl^nftcm [Plate I.] 5 and oh both fided 
jalong the dcfccnic of the Habichwald^ near 
tha( plscc' I few it likewife on the other. 
fide of the river Fulde, at at diftance of 
f^ve^ dr^ghtEnglifh mileis, in the defcent 
from Wendhaufett to KaufFungcn ; ,and it 
(occurs again at a ftill greater diftance^ that 
of- at kaft tea Eogliih tojAes froni Caflell; 
near Deutcn, Befle,, ^mi Gudenfberg. Iii 
all thefe J)laces it is at tht fame horizontal 
elevation as marked in the Sedferi Plate L 
and pf the fame natdfe. *Ic c'6nfifts of i 
friable,* arid more or lefe indurattd ferriigii 
neous raarle or mud, of an Ochraceous yd- 
Idw-browni(h colour ; and it contains an 
ihnutnerable quantity of calcined littoral- 
Ihelb, fuch as Chamas crafTas majores teves 
asquales polyginglymas ; Conchas cordatas' 
laeves majores & minores ; Peftines auritoa 
minores j Turbi'aes 5 Cochleas ; Stromboi 
minores ; Eotalia ; Tubulos veritiiculares ; 
maA &ta}ify ionic fmall Ck»alf£bngites — 
iriltt amJyM wi^ecies aadrcocnmoa on nmay 
:^ ■ Q fliorea 
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fliores of the^ort^m feas and ^caagtvU 
dences t^at an ancietiit fea cosaeced tbat ^ate 
of tke Cbndnidiic ai: this klvisU It y9tsi pAr 

dwire-xiMMtkaied ddc^ntouft ftm^aii^i^ffr 
files warifiBs pelaig^; < ^nd iuiviQg 1^4^ 

^e Habichwald^ one m^ht f;^ upmii^^ 
\fY that circui^anc^ to iuppofe^ that tbf 
Habichwald, and the like fort of moua* 
^iptins, ivliich are accutnttlated on a maptO^ 
Jiinof fi;pne grpund, have been furo^diiqe^ 10 
the pidfkof cbsK aodent feai lot^ bel9i;e i^ 
jnetreated* 

i t6. the higbtfi biHs^ ^inci kdofi the 
valley^ have omi afpeareA ifi^w it as fa 
many IJlands4 

4 

The highefi fununits of the high^ mouilf^ 
tains^ which indofe th^ valley of Caflett, 
muft accordingly needs hav^ been above 
the level of this ancient fea as To xotaf 

iflands y 



A. *.. 



iflwlk ; but efpecially the Habichwald, tfad 
JDoitifaerg^ and fevefal other hills on the 
K* 4^^'^ the wf^ f^Mciminkk^ fro m t ht it 
vftrufbsb^ and the nature of their folfils^ I 
tonchKle to be a ibrt o( ihoimtaina ehiir^y 
diflS^rent froiqpi |U the^b^^ro^iiitioned fup^ 
' p6&d origiml ^renaceocts and fecondarjr cai« 
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DESCRIPTION 

O P T H B 

JiABICHyVALD, AND OTHER MOUNTAINS OF 
THE SAME NATUREt 

§ I. Ti^ an fuperincumhent m cakareom 
ground 5 and according^ new mountains. 

I Come to a more miaute dcfcription of 
the Habichwald^ and other mpuntaios 
of the fame nature. They are fuperincum- 
bent mountains (Aufgefezte Berge) fur- 
rounded on all fides by Ipwer calcareous 

hills, on which they are accumulated • This, 

though 



^ 
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,tkougb obvious in many other places, is 
more 'clearly to be feen and to be evidence^l 
.by the Domberg, which to the iTfiddlc-<)f 
^it$ elevation is entirely calcareous, an(i 
leaves no room for any coiyedure of fuch 
liills being original or primo^enial moun- 
tains. 

They cannot be coofidered neither as 
accumulated by the a&ion of the fea 
(Fiotz-Geburge), fince they are deftitute of 
theparallel-ftrata of marine mountains: and 
though now and then there appear in them 
Ibmething like parallel-flrata, there is never 
found inclofed in their fubftance any thing 
Bls.p..,^^y^tttitiou§ Of^anic niarine produijr 

Nor can they have been accumulated or 
depofited by rivers and brooks, fince there 
ft no higher ground, whence they could 
have been fuppofed to flow -, and fince the 
Qime oj mud of rivers aixd brooks are i4o 
where found to produce rocl^ fo harcj an4 
Yitrefcei^t as theirs. 

C3 It 
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It would be equaHy hazardous i6 mtmpt 

explaining their origin' by' pfetcnded inuf^r 
dations, covering and ovcrflowiiie their 
higheft funamits* I fliall hot innu on th^ 
deficiency of wariSr ; and I v^itf jgraiit (^i\ 
pioment, thattli^ fouhtainisof thcdcep, aW^ 
the window^ of heaven, or an auxiliaf^ cc?- 
|het*s tail, and other fi)ch miraculous tine-' 
Videriced and improvable fiypofliefijs/cbul^ 
have once drowned tHe world. But W6uliJ' 
^liat give fherh their vitrfcous nature ? Inurf^' 
Nations can be fuppofed to produce, hj ttei 
j^epofition? of their fcdimerits, a variety 61E 
parallel ftrafa^ which does not apfjea? Jh ih^' 
jribuntains we treat ofi byt tfiey heveF can 
RaVe compof^d wiTd S^itreous rticKSj In that 
fttuation, form, stnd quality^ in which tHey 
^jfc^t in the foHd tiid lar^e niafics,^ or Wbge 
poifitcd tops of blat:k rocks^ M6ng1fig'tti 
the highcft elevation of tbe ffitbicNrald; 
|3ornberg, and others. 

But perhaps they may have been ^ccu- 

ttliflated on thfe Irmefidnd in thefe unweildy-^ 

* * 4 uncouth. 
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uriccmtb, enorn^Ous mafiesfy by fucceflive fc« 
dimchti of hot wdls, br iticruftjting waters ^ • 
or produceii in the fame manner as the 
gfdiikfad ndHk k^icofatiiy a defbrlptidn t>f - 
^hich I have laid before the Royal Society 
at London * ; or deposited as the calca* 
r^ous toplius, or oftedcoUa-ftratum, riea^ 
Zicrenfaerg in Hefle, at the very foot of 
Pornberg, is daily mcfti&d \ or raifed , iti' 
the fi^ne manner as the white ia)ine marble 
aiiid^ alabaHier hills feeni to have been com-^ i 
poied.f. This cottjeftiwe may be fup- 
f^ifd Iff ftc, calQir^% ()wia on. which 
t|^cf ,^^ fqperincumlicijr,, atjfd w$«:h.5K)fiiT» 
^yJiei!p^f?scQmlnonly.ip,thtt places beforcri 
9)WtHin{4>J|»ght produce fuch incruilating, 
W9tt$ .4<)Ji Vaiers ; but it « sibfdutfel}? iivrt 
^on&iiiQtmtb the. yiUffioHs: mature of ^h^^ 
KQpunfabs; Tapdjrnaflcs.ii^^eif confideratior^ 
fm6e.»aU fedi^iei^w, ;pr?cifiitjttion$,;jad' vnn 
cruftattonsi of hot wells. und waters, are qir 
^ calcareous or lelenitic nature, efiervefcenc. 

t Pliil. X«nfi Vol, MCn t IWd, L c. 

c 4 l>y 
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by the action of the acids, and ei^|r^.. 

brought to calcination by common fire. 

. -. ' 
$ 2. Raifed and ^accumulated ijf fuJitarr^^ 

ncous fire. i 

Thefe confiderations and circumflanccs ' 
do not leave open any hypotheiis for ex- 
j)laining their origin, but the conjefture ; ' 
** that thefe Angular fuperincumbent moun-''** 
*' tains are the immediate work of fiibter 
** raneous fire/' 



'io,*j.r 
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It is faft, that iubterraneoijis |i{Kt M^ittLiV 
manjr fuccefiHye eriipuons, hav^^at^fidjoro 
heaped together the .ftiU-biinuisg MwiKru^ 
JEtna and Vefuvius on the- Uflae%0e*ilfat^ :^- 
in Sicily and Italy ^9 accumujatipg botiir^v/. 
tfaefe mountains to an elevatioti, iind to aii' .1 
extent, which even furpafs that of the Ha*^;i: 
bicfawald* It ftill continues to work in the i? 
yolcancs. in Icelaad ; and there ts no gooda. 
jreafon to deny tt\e poffibility of odier £a^ . 



fi A F-I C UVr ALVj' &C. ' 2^ 

f^pWi volcanos, fituateS between Iceland 
and ^tna, and baming in former times. 
There have been found of late many extin6): . 
vokanos in Italy, ftampt with viiibie marks 
of ancient bur ning* though never fpoken of ^ 
in. hiftorjf.. . Why . ihould not G^many then^L 
33 well as Icaly, afford ph^noinen^ of'tho^^ 
feme nature ? The fea, which coypred thefe^ ^ 
parts, as maijy oth^r^ in th<^ cqntinept, wi4 ^ 
not^ I hope, be alledged againft this fqpppr 
fidon^ and thrown upop it to quench the 
German volcanos -, fince the ftill-burning 
yolcanos are generally fitii^d in the niidft 
of tlie'fta, in ifl^nds,* or neat the fea coaft, 

and' even ftcm^ to want fea->*ater to raife, 

' " . ■ # * * 

and:^'t6i-fQf>poft their very^ flames. It 
would be Unfair to conclude, or to cavil -any ' 
thittg iigainft their former exiftence, from " 
the flftnttof' hlftory -, becaufe ten thoufand '^ ' 
things may rtally happtn every' day^ and 

pafe. mi.n(5tifced»;:' and- German hiftory, in 
jrefpeA to the long feries of former forgbt- 

^en ages, begins but from yefterday — from 

Cafar, 



$6 O ESifiSIPTiai) OJ.. TRS 

(Dufnv nnrfinr *^ Oeedtzfocxis, oar genet 
ia«S'C!onqo9rors9or Itoi» S. Bqiii^iu dnd 
Charles the Great, onrufigencfoas apoiUiisb 
Jftt^thiB light I cerm&Uy ^.allowed ta v^n* 
mi that bj^theB?, fiiofk not only is <; 
yOffi&r«, but ^v^eii ftfema ta be untcc^ttf 

^t<mb^rth6£rfrtill^i theffc fti^^bcfcti to Uiiy 



T. "tht 'mDet&ni^as^.xi()&it& movant 
taiua; and, :■» -, • ■ l- . i 

f 2. Tfie naWtfe and^wdlitydPtfie^'ftooef 
^odfoffite 

Beth 



TEipth 9gree with the nature of the Itai^m 

fciibed bf tHpy £yiaovi¥aJiliaB^^!l»is men 
pf every age, have not been fufHciently de- 
ftfrJbed hf anf iffiniira^ m pf Mr. 
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r Jk^ .h^wk*^ gefufenwitt wslff^. in. tile 

heitber fufficientljr apcjiiainbrd i^itti, ik^ a 
friSnd ta^ the yciczmC fyftem ; ^tocordiAgly 
he dFd* 'hbt then entirely tfgne. «i!^th niy 
fJ^^hr'*Bm fince the yiitr f 771, wh?ri Be 
Viiff^ed Italy/ he fiwr Aade jftoy mnnioB hisf 
pWii^'iJrid confirrtied it b]^ hi j Vamiable iril- 
"ftif ^tbgkiai ; tetielrtf m If aly^^ ^fch are a$ 
good evidence for me as the |leflian vol* 
canos;^ whofe nature L fhall isow defcribe^ 
|ind whidi ii^ opei)^ together witK Mf. 
Ferber's Letters, tp every one,. Who may 
w^t {lUl fuller ifiHru^iph, a^df K^ye | mind 
to a iiear^r examination, 
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§3. , J25^r inner JiruSture an4 heds agrfHi 
with the nature vf volcanic bilhu 

The inner ilrufture of the Habifhw^aldi 
of the Dornberg, and of many hills . p£ tbgf 
kind in Lower-Heffe, may be cafiljr ob!: 
fitvcd, wherever they jqre ftcep and Ihaggjr^ 
or wherever I. fao,w-Fain^ and brook- wate»f 
have laid them b^e< in valleys, natural czU 
fc^es^ and ravins* \ There is the fame is^k 
lily in feyer^ quarries, but efpecially in tne 
fubterrfineoqsgallcf'iesand^quedods, whiter 
on iccoupt i>i the famous cafcades at VJ^il 
fenjfteim have^been dug in tlie Habichwalol 
. ©ear . arid : Hanc^f the o£log6n ' of ithe CarlC 
.berg* .1 . J . ^ . . : *^ ,a 

• TheltaWchwald, being by ^aj* the gflfati 
'eft and higfiefl: mafs of riiis kind, of meu*- 
tains, aiid'liaving bfeh lefs degnided and 
changed by :rain, wind, and weather^ ^de- 
ferves^a peculiar notice in rcfpeft to its 
jinner ftru&tire. It &ewsv sl mmxy of ao 
•V : >.. > ?umulate^ 



cumulated vegetable mould, afties, clays, 
marles, fands, black vitreous rocks, flags, 
and other ftones, under different inclina- 
tions to the horizon, and in ftrata different 
from thofe which water 'produces, ' or is 
fiippofed to have produced. Being never fo 
cxaftly feparated from among themfelves^ 
but commonly indifcriminately'and iiifenfi-i 
bly blended together, crolfing one another 
ill their direftion, and^* dipping on every 
Adc, in aimoft every fenfc, dfteh in parallel 
inclination, to the floping and defcent of the 
tiipuntain, often falling exa^ily^ againft tlie 
mountain and .its genera! direftion. ^his 
lingular pofitioh,' nature, and variety of 
itoiies iand ftrata^ cannot be eafil'y explained 
by the common orological hypothefes : but 
if ce^fe^ to be^a proUem^cal riddle as footi 
as ^e fDppofe this vail mountain to haVe 
been, a burning volcano in former times, 
aiid to have accordingly, at diff<^reiit times, 
»d by different craters, vomited land;- 
aflies, brimftones^ flags^^ and lavas. 



% ^. ^v rule of Jftnjic gravity ijp hi oB- 

ferfved ititb^ different fi^^}^ '^J^^P 4^f 

defcriied. 

■»•.•• . . 

rggif^r ^iccQif)!)^ dippu^j and iorta, -thejr 
ue .^dfti(ute likcniri& of any rale of iposific 
S^h^ Atthe ellf^^l^ <)f, tbl: Qrajfe^h^^ 
flo^l |)t the fopt of .ti)6 Habichi|vajd, to ,tj^ 

ifjiac^ .t|)«i;fe i^ a laigp i^Qi^im <^ 1%^ 

^. 9n % ^.^. fifte ,,of F|<feflfl?5ifi 
tiw« fip ^pp<5^^ an|hc.dea»rttoft^,%- 

fArept-Uurge beads, coye»»d at.tbe fotqjrat cf 
the iii9^npiio by heavier ^la^k ;f|9;>e$. I^ 

JT; On .a fouiid^tiqii of fpuQgy liErifibW. 
lltotiM . or mtsy ^buriW brhiad xUrgn^; 
bafifli whkhis.highpr yp (jb?Ji^j 
,i X • «• Under 



«fwai;ds, 

; 3> ' ^]r «4ay and iaod, - in ifoltfcd 'oeft^ of 
ipiDps opiate i.j } and, . ' 

4' Py gftat gioWar :m«ffes of black vi. 
Jtpei»ut ilQOe. . j^ogtedifttel/ tender tl^ odiu> 
gpii, at the top of, the ^afead^ o&r% < . ^ 

'--^.'A veff ktge and exeertfive folid Ibalt. 
"dwi ^ imtk iftb^i #hdfe 4Hroke<ii^ii«gu 
%i«ii^ye'i^ttei^ seRd4ii<a^ii^ aliodoi^ 
^€ideft»irt-^rfie<Bi»,-a§~«fct^tfiitt «. j. 
^n^^/ and on tioth fidd of ^D^t^i^, 

*flica(«, '-■; ' ■- -"•- '.'•■•• •■■-,'•' ■ •■ .•■■ 

i' ,6.r Aj9 e^cnfircftratunl'of light ^punfflf 
^^i^s^ vvhTch, to the le;^ <tf cbe bdbo^n dips 
Jp (the , mowitain, ijnder * 

^'**. V--...', i. 

.funs all along.jib5 teng,-ftfttfil|«i iBBVOij tp 
its ftegpdf fcent in the DrufeljjL^ ,^. the 
valfey of Q^^)L 
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The fame irregularity in refped to the 
Ipecific gravity of the i^Tata of afh^, tufbf, 
and lavas, is obferved in Monte Somm^, 
Vcfuvius*, and other ftill burniii^ volca^ 
nos ; and it is fimilar to their irregular ?G|t. 
miting of afhes, fands, and fluid lavas. 

§ 5. ^heir ftones and fojfih defcrihei ^ 

general. 

The flones and earths €)£ t]^ Hal^ic^ 
valdj and its kindred mountaancr or- the 
fubftance of their ftrata^ w}iich ^Hm Jjfuu!^ 
defcribcd. ^re, 

I. Black vitreous rocks - of different 
weight, folidity, and form# 

2» Tarras, and flags* 

3. Tufo. 

4. Different fpecies of ftories, incloled iri 
the black rocks *and the tufo. 

5. Alhes. 

* Fcrber's Letters* 
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\ f.fe.C^ awj naarlci . r 

". 7* Sand. . : •. : 

\ g'. Finaliyi k v^ Bed of coals, lym§ iri 
i Valley,' getitTy flopihg irdni ffie vciy fuii- 
init of^the llat)rcliWalrf, But according 'ta 
inany circumftances^ indfepehdent fVom Us 
xocks^- to which it iTfuperior, ahd o^ a inore 
roodem and different origin-, for which 
tt|ifiii:s& • L&rbfear to fpeak of it in particular^ 
4i^€endi^ only to cSefcribb the nature and 
ire^Mftive fituation of the before-mentioned 
i^SAh wl&ich ire related to each other. 






I 6. Tixi black vitr^jofis rocks j fmnd in fol\d 
ftratay filferincUtnbent an calcareous ground. 

The black rocks ate called in HeiTe 
Swarzi'if^ackiA^ and Would go in the mi* 
heiaiogical fyftems under ^e general namb 
of hor-n-ftone» 

Th^y art found eith«r^ i. in folid, founds 
mA aohOTdbt &Ht»i fbt^ 2. in fdlid ridgeii 

D and 
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dnd ifolaced points ^ or, 3. brokenr and 
fcattered in their ruins. 

If found in fblid ftrata, they are now and 
, then found immediately fuperincumbeht on 
the folid calcareous ftrata, which I have de* 
Icribed before as lying at the bottom of the 
valley of Caflell, and of the Habichwald^ 
They ought to be ver^ obvious in that fitU- 
atidn on the Dornberg, which up to its mid- 
dle is calcartous, and at it$ Aimniit is all 
over covered with fragments and mafles of 
, this rock, I have not, however, reniar^ed 
on this niounrain any place, where this fi- 
tuarion might be clearly obfcryed. Thprc- 
fore I Ihall flefcribe two other places of that 
kind, which I have h^d the good luck to 
find elfewhere. ' ' ^ 



$ J. On the Krdzenher^. 






' The firft is ofi the Eraz^nberg, ni a!imfe^ 
ftOhe quarry, near an imrenchment rkifed !n 
t;he1aft=war over againft - ICir k-Ditriioitf. 
The eai^reous b!d$ are th^e runniiig IrMI 



J 
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iiie S»E. and the city pf Caflell to the op- 
pofite Habichwald; and in a line, which is 
pa^Uei to this higher fhountain, there goes 
afcrofs the run of the iimeilone a large ver- 
tical vein or liffure (fimilar to what the 
German miners would call a gangjy which 
is filled wit;h black rock. It is fpungy an4 
full of hqles •, but thefe holes are, for the 
mod part, filled with white calcareous fpar, 
bccafioned by the neighbouring limeftone. 

wJbicb is an^ ancieM vokanic crater. 

The fecoiid place liere td be mentioned 
IS flill more remarkable, and to be found oil 
t finall limfeftone-hill rieai: Frankenhaufen» 
bordering on the road ffom Caflell ^o Carls 
haven. 1 owe its difcovery to the pene- 
trating look of his Excellency the Miniflcr 
and: Lieutenant General Batoh de Slleffen. 
O^i the top of this hill is a conical crater, 
%hofe circumference is about three huh- 
4iv4 f(;et. It is broken through the almofl 

D % horizontal 
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Horizontal flfrata pf marie and limeftone ; 
and what is octrettiely fmgular^ h has been 
on its i&ncr fides all around incruftated and 
hanged with a covering of grey and black 
fpiingy tock, which, ivherc it is broken^ ap- 
pears^ to have been one ibot in thicknels. 
[Sec Plate II. n. i, 2*1 This vitreous co- 
vering, ihcruftation, or tapeftfyt hangs flat 
tpon the borders of the crater, and before 
the broken reddifii and whitifii marie and 
fimefione firata« A' c^ ftuocp-flooi:, funk 
liown in a conical crater before irs flill 
petrification, would prodticefbmething like 
this pha?nomeuon> b^caufe th^ black ftony 
mcruitation flicks every where clofe to the 
&des of the crater, has yielded to thmr ine- 
qualities,, which it exprefles by its bending 
bunches and c.oncavicies„ and is cracked 
and broken in many iiregular but coherent 
pieces^ The f^me fort of vitreous black 
and ipungy rock is^ found at the bottom oS 
this crater in large irregularly-i^lit mafles^ 
.and every circumilance cooperates to bring 
:" 5 ■' ^ li^- 



t^ <9iiHl wb^ Mr, Ferber ^ iays^ in bis de* 

ictifnoa oi the haliaa vokanos: '< that 

^'^ Texy oftea tisKdr iiinock ju*e cpyered Uut 

'* by It f i>iQ catering or floor of indurated 

*• hv^ which Qfi»n gites way aad falls 

*5 down tQ their bottoxns^ probably fitted 

*« v^^h jjolhiag biM nwflfes of lava/' And 

(;trwnly^9 might not he wrong in io<4?»ing 

upon this crater as a firanel of a fioali yq) 

cano: i. on account of the vitreous nature 

'^^tif t!ie bladk roek, lAidh cofcw i« fides, 

'^nd fl^^ itir bottdm^ attd wtl, ib the fe^tiA, 

lie proWrf to te a fen? ^. beeaufelhe 

^^r^ktMPretM^arfdwhkiA^n^irle andlltMi. 

YfR»ie; toi'wbft^tltiitftretyDs coverbg i&tks, 

/^re^TaflS^ iffi^d aniJ femetirhal cakShed, 

% Hi^ hSar oi^ thte^tta: 5 3f:- faecaufe a rbrf- 

' "tim^Ta^'iflt^*«Jm tW5 eraterj as^ma^r ifteh 

•vet- Be ^fe^rf %' t» bc]^mwftg witfAi' i!Be 

-cfSte^, fPtate^ff* II. J.] though fte otortde 

iJl^^theftM^^^aWihc^c^rtefitj Ifpeakof, be 

■entirely^ buried at prefent under vegetaMe 

mouldy aird does xiot appear^ like many other 

* Letters, p. 14J. 1S8, 

' i ^ - ^ P 3 volcanos, 



38 OESCHIPTION OF fHB 

volcano?;, to be externally clad and covered 
by aflies or volcanic tufb — a circumftance, 
which may have been occafioncd by having 
been for a long time expofed to the wafli-r 
ihgs of decompofing rjdn or inundations, or 
'even by having been produced under the 
level of the ancient fea, ^hich I have traced 
before, and qertainlv was higher than it^ 
fummitf 

This remarkfible and inilru£liv,e qatur^l 

f»3riofity is perhaps the only onp yet 

• luiown of that k jnd. However it i^ liki:iy 

to be demplifhed in few years^ fi^ce they 

hayie begxin a}ready $0 fei»oye.fi,g0Dd deal 

^pf the inner ppyering of lay^t fpr pavi(\g 

the (j^arlfliavenrroadf which goes pear to it; 

find if ifhp L^pf^grave dp ^lot flop this d^-* 

|ii9lition;^ as jz^^y be hoped^ it will be i^QH 

40ft for even At all events, and to give ^t 

itsdw cplcbrify, I Ij^v? it drawn P^ P^atp 
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§ 9« Tbefs firata^fyppofeito belavas^ cooled, 
mfubterramous unerupied majfes^ Pff^nr 
nin§ erupted oms^ 



• * « f ♦ 



The lacgc extenfive jQ;rata of the black, 
rock i}n4er confi^eratign^are. for the mojt 
parc> ia ;d neariy horizontal fituatioii^ an^^ 
thus to be feen at di&rent elevations of the 
Habickwfld; They are.befides, without, 
any refpeA to fpecific gravky, in difierent, 
places, DOW undei^nov^aboye other lighter. 
Drka of aflies^ tufo, and flags. I beg leavf . 
to confider thefe fblid rock-ftrata as lavajs/* 
pooled in large Ipxtenfive melted maflesf: un- 
der ground^ or cool^ after their eruption, 
as large ri^nning Is^v^s* I (hall prove it- in^ 
the&quel, Th? greateft ftratum of^tl^^i 
fcind. or rather. Ae mofl: ejctenfiye Ivni 
whiph I had an ppperrtunity to obferve.ini 
t;tieie parts, is at th<? top Qf the' Carliberg 
in the Habichwald, under the foundations 
oi the oftogon. [Plate I.] Behind thc^ 
grpttQ of Polyphemus, arid on its both fides^ 

p. 4 efpecially 
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^^ecially to the right, it appear^ bare-and^ 
qpea bii the flopkig 9^ ^ ft^cp ntpiiBtaup^- 
It h there about fi(ky fsec thkk. t coul4 
not diftinguifh from what eratep HCai^o; ofi. 
where it direded its courfe, if it be at all 
tdbe f oniid^red a9 an erupted rutinipg Ia^a« . 
!$i}t its length or ei^ent is at leaft f 70 
German fethbni, or ^179 RHntihfdet, thi^ 
being the length of a fabterraneous gillfiy, 
which, on accotrnt of an aqueduct and chfx 
calcadfes, has b^ti dut with gteat expehcc, 
aitdf a tfjie RbmaA ' perfeveraticej thrqugiy 
thfsf hat^d vitreous fd^id roplty mafe; tt^^ 
Ibhgth and ^jrterit may' be by far momiibri--^ 
fiderabfe ; ' a^d perhaps sjH riie folfdVltrebu^*^ 
blac^^rbcks'on bpth iides of 'the o^togon.'- 
aftd Qfl the whole lliiArnit of the Ck^fbeJg^' ' 
ft^ethfir with the romantic ^ heaps *6ff«'' 
dfeadftil ruins, rolled down 'its i[teei> de^ 
ffcent ifnrq th? lower valleys, naght be juftl^ 
confidered as belonging to • the fame lava^ 
It is povered nfar the cafcadcs with flags or 
tarfas-ftones, and thefefcy^^ firwHef lava or- 
bpd of black rock, which to the teft of th© 

• * o&ogox^ 
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f^Aogon dips under gro^od in a dirtfiibft 
towards tf^e o}d Winter kaftep. 

^tl\tji f^r'ftf t|if b\^fk T0clt5 jR foii4 
ftrata. 

I lO: Thtbhifk vitreous rocks in JbltJf ifi^- 
; Utedf pints uffder the level of the fia con-. 
^Meredj 'fif reTkdins of the former ^ or as * 
pucti^^ of ancient vplcanos. ' 

pfuyiinori in j^Wwr^H^flfe. Swfe i* !^h? ?^%? 
ZQiMtici^ and: Ifbe Hl^flftinf B«^pf il^PgRBr . 

b^g, i^mpBk Hilftefh^Vlisp A94 the Vl^SSf^ 
called BoodbMse^;. a peak ia t^ ^Vidffl^ 
b^gf 9^ Wotfba|oni t^e: jq^ftl^hilji f^ 
fs^Mbargi ^ oal^kiJiiU at AMea^g^ tbl> 
Maderiline near Gudenfberg^ amd an^i^iff . 
pf that kind ?iear the road thence to Caflell. 
Moft pjjrt, if not al) of thefe bare ridges 
^nd ifolated points, are below the before- 
Kwcntioned level ofthe old fea, and there is 
generally fomething very particular in the 

foftn 
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form or breaking of their rocks, which (hftU ^^ 
be noticed afterwards, Haying ventured . 
to call the folid ftrata of the black rocks 
cooled lavaSi in erupted runnings, or un^ 
erupted melted fubterraneous mafles, a de-* 
npmination which their fitqation and many ^ 
other qualities will juftify ; 1 venture, in 
the fame hope, to confider (hefe ridges abd 
ifoiated points as remains of old running 
lavas^ or as kernels and nuclei of old vol-, 
canos, deprived by rain, fnow, overflowing 
water, and a long feries of deftro)4ng cen- 
turies, of their external covering of aflnts, > 
cinders^, -and fands ; which feems the. more . 
pirobabte, as in their neighbourhood, and ^ 
even at their feet, for example at the Hole^t 
ifine, their own rUins of black rexk, an4 
great mafl^s^ of tufb and Indurated ^^^ 
9Te to be met with; ^.. 
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habichwAld^ ^. : ^| 

$ II. flbipl^ck rocf:s very fpmf^on in fepar 
rated Jfraggling fragments; 

The black rocks, brpkpn. aei^, i«pjk(%te4 
from their natural place, are ^ery confiinQii 
%xi feveral fteep defcencs (^the Habichwalfi, 

in the Drufelthal, to the right hancl of tbt 
'D&ogon ne^r Harlefhaulen, on chat part of 
the CarMberg which lies between the caf- 
icades and ^ Mpfiz-groyto,; [Pla^e I.]^be- 
Jiind the K^mI's Jierruitagc,,Qflk |tl}? pcjjgi- 
()erg> a{vd iaa hundred other plac^, wher^, 
. th^ir cinereous or tufo ground giving .^way 
/^d being waftied of great mafles of the fu^ 
»pcrior rock-rftrata tumbled, down in wild 
ruifti or where the beforc-defcribed bare 
ridges and ifol^ed points moulding away, 
were dtfiblvedHiQ ruins^ rolled and rwalbed 
down into the vallies. They are in .evjeiy 
Ijtuation, in fqlid ftrata and bare ridges, as 
well as ip their ruins, {p very^ common in 
thofe parts, which 1 have had opportunity 
to fee^ that generally all the roads and cities 
pf ]LQWf rrHcfle hayc no other paveinent. 

§ 12. D//. 
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§' 12* Different ccnjiant form^ of the ' hlaek 
rocks* Tthe pifmaftcal gnes^ called hafaltes^ 

^. The jSri:?^. ^^«r^, whiph they fpon^- 
:P(y)l»](ly «Sf<9; w^hep brpkco*. i« very cjiffej^ 

• • • • . , 

f, Their -form is indeterminafe in the 

.'gre^t lava-ftracamcn the Carffberg^ [f 1^^^ 
^I.j as ckarly appear^ in the iVibrerraiieotis 

galictyi and in many fragments, 'difpcrib4 
.every where. ih'thQ' valleys andgroyncf im^ 
jnedi»teiy vind^r it;s ftcep fwmniiit^ . ^ 

f^ Winwkaiftm on tbe C*i?lft^g, ,,. . 

3, In /^ir^i? globular triafeSj cbttipoftd by 
concentric apd lefs compUA coafs*, andcoh-j 
taieiqgin th? rqidcjle a remarkably hard 
and compaft gtebuhr nodblud or mielesas, 
thf y 'arc'obvlpus.iiT a large #«um frear the 
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Mcffiz-gtdreo behind At Snctfc^ftbefg, ^»^ 
m different other places at the Gaafllbei^g *# 

4* They are irregular pofygons^ and tondr 
mg to a pi{inatic columnar form^ k a ftrar 
turn behind the great bafin up to the Mdriz- 
grottaat \^ifienftine, at the level with the 
Sncckeaberg. [Plate!.] 

5. In a columnar prffmatic regular form 
they appear in large maflfes or ftrat4 of 
clofe-lying columns ift the caftfe-hiB at 
Fellberg knd Aldcnburg, in the Madcr- 
ftine near Gudenflberg, itt the Widellber^ 
litar Woifhagen, in the Hokflrine undet 
the Dornberg, and, as I have been t6ld, but 
never obferved myfelf, in the Dornberg. 

. Thefe prifms or columns are of a qua- 
drangular, pentagonal, hexagonal, and hep- 
tagonai form ; flat at the top ; and in tht 
fiwn? ftratirm, or rather the fatiie mafi of 

* Knuldr ciafles have been found by John Scraaage, 
Efq; F. R. S» in the Eugaaean and VicenUf^ 
volcanic hills ; their defcription and drawiAj^ giiToii in 
hid ac«unt^ Phil. TranC vol LXV, ' 
' ■■* the 



th^ OLme length : but, the length of tli^d 
, difi^nt mafles being different^ they dificr 
likewife in length from fix feet to twenty^ 
and above. They have a thickheft from 
tkti to fifteen inched. To give ah idea of 
Iheir wondrous form and mafles, I refer my 
tedders to the cngravihgs of the caftle-hill 
of Felfberg and of the Maderftine, which 
are annexed to their defcription in the Phi- 
lofophieal Tranfa(aions for the year 1771. 
Till Very lately, the origin and nature of 
^thefe fingular'ftones was confideted as in- 
explicable; but a great many correTpondeht 
obfervations, and a nearer e^taminarbh of 
their fubflance and fituation, has, fince th^ 
year 1768, convinced Mr^ DefiBftFdl:''^^ 
myfelf f , and Mr; Ferber J ; 
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d. That the fpbftance pjf theferfigiired 
prifmatical and columnar vitreous < black 



r *% • r 



. * Explicauon des Planches deipEnc3£<:log<:diq. .Lrr- 
raifon cinquieme, 176JJ. 

, f Phili Tranf. vol. LXI. German DiiTertatioris of 
the R; Soc. at Goettingen, torn. I. J77.I* 
. jUttjprs, inh 
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ftones/ is to be confldered almoft every 
where * as a ferrugineott3 ma% tmpreg- 
naced with much iron^ and fmelted by heat 
* or fire, - 

b. That, appearing in prifiitatical forms, 
it is named, by the Ancients and the Mine- 
ralogifts, bafaltes. 

tf. That, in. an indeterminate form, it 

• * 

goes in Italy under the name of lava, or 
fclce and pietre dure. 
. .^. That by T^frigcratipn it get? „a priC- 
TO^BSftl.forjp, as raoft^p^it.Qf fmelted ores 
fi;idi.4^^t^l^ get by.cQolipg a determinate 
cry ft^li;eed form in their, fubftance f , 

f One of the mot fimgaiai: evidences of this cum* 

mon phenomenon happened fome years ago at Clguf- 

thal in ihe Harz^foreft. The faielting of a high- or 

] roaft^fiirnac^, alterna^ly filM with coals, fluor, and 

pulyerifed arfenical lead* and filver-ore, being inter* 

riipted by accident, the ore cooled and appeared flicking 

in it in large coagulated looie and fpungy blue-glittering 

. roaflb, al) over covered on the furface with quadfan- 

. gular cryftallifations, in a form which the French call 

' I laGrecque, unknown whether ever anywhere kAd^ 

: produced bj art or nature, 

Fulkr 
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§13! ff^ all la^as bd^e nbt a deMifiinl^i 
rigi^t 0nd tie fime formf 

But why have not all our black rock^ 
:tnd all the Italian lavas the iame ^nd ^ t<^^ 
„ ftant 4©termiriate prifmatlcaT fof th ? ^veii 
the prifmatlcat columnar laVas oi^ 'b^ahbs 
(how varieties of forms * The IriUi btf^ltes 
hi the Giftjits-e^Cif^Waff M rh(t county of 
Antrim, ap^f^rfifS hn 'p<Si^g6x9t rfHicttlati co- 
lumns of pf ifms. 'f herb btight to ftte ««Se 
natural realoA Ydr that, Wh^cfvdr irl»; fti 
it owing to the (KfibMiw al their fiibft^dii 
laid iAhRimt 4BoirilediateMht.8ti|>in^^D^^ 
^outid on ^hith th^- fiifry rfiiBlMd^'ftji'Mfti 
xufi forward ? to the diflfereht qtiickhefe df 
. their motion? to their di^erefit Jluidityf 
er is k omtvg rfatbeif t^tkeiniMieriif'ridn^ 
refrigeration? AUi^tife eif<hiiMR«eie» 
wilhout aay doubt, hav6 ihdu&idittf dl^ . 

fM^ifiiBiflkal 
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* ptiifiitatical bafalteii being of the fame' mix^ 
ture and fubftance, feem ' to indicate that 
their different fluidity^ fufion^ motion, and 
refrigeration, have been the proximate 
caufes o£ their bcffore*deicribed determinate 
lind indeterminate forms and figures. 

f 14. Differ ent circumftances under wUch the 
£ffer€iU mixture of lavas is known hyfaSis^ 
to be brougbi into ft^fion^ eruption^ and 
€09&ng. 

Whatewr bie the cauie of the fufion and 
.itllidicy of the fmelted lavas, whether it be 
jr (hpng beating ftrttoentbtion^ as feems 
b^ly probable^ or wbedler it be a fubtet- 
i!Mboiis lire, as commonly is fuppofed 
tvltbotiit fufikient evidence, it is a fa6ty 
^uranting no evidente^ thtt the lavias of ^tna 
Ki^.yeftrvks etiber break their way from 

V)l4ergroiKid thfoiTgh the lower fides (^ 
tbefc jQoiti^ins, or afcend Itkei boiling 
waterrto the very brim of their isratars, 
wbich'dtty DverSow at laft, and thdace rut)L 
* ; ^ V. E down 



down into the lower vallies -, or that the/ 
are vomited and thrown Out of tKefe craters 
in fluid burning lamps. Ic is fa6t likewiie, 
that the lavas appearing In their eruptions 
like fiery torrents^ either overflow the con- 
tinent above %ht Tea, and refrigerate there ^ 
or that, no eruption enfuing, they ^refri- 
gerate again within the volcahos ; or fihall^^ 
* chat fomeiimes> according ta tire fii^nition 
.of the ffojani^ wliich they overj^w^ jh^y 
: run down iptp tV £m or othec w^r^ ^ I^pr 

^pan thcfR i)« my fip»\)h thM }?y^Awii*r 

caufes violent fermentations^ fufions, ^nay 
eruptions of fmeked fubllknces lhay*b?pr<>• 
duced even at, and lurider^ the veiVbottoifn 
and level of tht fea. " "WHoever r^fleots ;bi» 

' the great liumber of iflands lsm!f ^ f^gK^vb^ 
tanib hills, with boiling and^^moakdAg'^^f 
the 6cean produced m the ddepeA £lij^,^il^ 
be lefs' amazed at the bddnefi ahd Cogili*^ 

"rity of this fup'pofitioni ;. 
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§ 15. Hypothetical ex^licaiion of the different, 
covjl^ni, forms. .(^ tin., Heffian l^^ ^ 

Noiir in all thefc differeht cafes, the cool- 
ing and refrigeration of the lavas muft 
i^cedf be very didercnt. 

'Undoubtedly tbey cobt flow«ft in dUi 
Imles iiod craters cf die vcSeatios, \^here 
'cK»r tridlfe^^ 1§ 1«6 troableil by ihotion^ arid 
their- h^ llelsinflue«£ed(by mIx «id waters 



\ • ,' T '».- '« .^ • ■*■ '' • . "• r < ••r*'^ 



I. . I 



_ jTCftc^ jcre fmitt rrfi%?r»ted icf the tor-^ 

jc^rwi^9g;af^ over d^ 

^^jji9^,ijii^iflg^ i^ bjr sttbre cooling 

jgijyyyftaiji^ of viind^ is^atlier, Aih^ 01^ 

;jpiaw ;iiix^r ijtill; if tiMfowt^ out in' fluid or 

t JNp'<)1% i^^^'> |)tt( foon^ j^nd moft vio« 

.j^y:iijb^fi^%fy loritiitsy wliich rto in|a^ 

neighbouring feas or otb^r w^fc^&j Qr even 

break theit way immediately into the fea* 

Though I am neitlier inclined, nor able 

«d wiUin^ to explain the mode by which' 

''' - E» thele 
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thefe circumftances give a different form to 
the hpt-fluid or burning mades of lava^ thef 
ccrtainl]^ had iTom^ (hare in it, as every on* ' 
will agrcc^Witfv'nie, tliat ^ifi^rcn^:'de^t«es 
of heat or cold, by means entirely unknown 
fo us, vifibiy influence the cryftallifations of 
felts. Accordingly the external ciricum^ 
ftances, imder which* the different forms ot 
lavas ^re found, * feem to entitle me to the 
fdldwing coigtfturds, relating to thie differ-' 
c!ht modes of refrJgefatioity and their irtfliK^ 
cnee on the mafle^ of lava. 

rock 05. j^y^*|l^^t(urn. .«« the fynm/t of^^m 

h <it that pi^ i9:;9n «4m(^ lm\i6npAMw^ 

tuftion,^ Y^hicj^ kiG^t^e.,wl)9],C'ingl9 w^dtfv 
tpi:l;»ed,.aud gay<?.it aA vg^Ty:^i^tfmMt^, 
geratc,y9ryJ|k>jyl/iaKiiyff ,1:. n ; . ' >. 

The infgidar ihakhrfikmitfaiig tfirhh tte' 
fortfifi- at*^4he k#rci of -diefcai' 'whiiJbT 
iisyft tiiwei^ixafore, . [Plate 1.3 attbe^ v^ 
fummk oi^'che. HabiebwaUy icepi tb/bdoUg^ 

... ... . z . ^ ■ • »' 
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tfy^ a lava icooled by air/ and perhaps by rain 
or fnbwf. whicli fpnt it, .as hcat^ gla6 
cracks if fuddenly brought in contad with 
cold water. /....'' 



« » « V 



M 



The conceal trie gjpb»l^r l^napv with a 
hard ibiid nucleus in their middle, are.ne*^ 
vcr found iii a folid ftratum^ but Here and 
dierc Tcattered about and heaped together. 
They feem to Have feeen -throwp out as 
fluid hot lava-mafles^ and falling through 
theai^t abd .toltiag .on. Jthe \defcent of the 
oSSfflMtlfi^: Jk>c Jigi^iS^ ia : globular 

%liBni' HI%E;z^ppc^^ iheitlexpcmal 
#MliLi<^lidiJ^ 

Wl^yoUttd afirrwar^^kiwb ibe4t.^o8:^irfbeg 
af|4#nitt^^eafi6)GBrft4^ w£iofahcom<n6oly 
^ovori tfoa;.r)dtt>of: t^ vt^lca!ao6^>aKt60|itiQr 
ysntli flittt i^^Jtimiiaiid.tioci»^ tow 

Mfeaid.b^th?-^^^^^^ «Qlfid>f#(¥(?«fr»: I^^c- 
c^WtfJa^ 

and bipdaking imO;,cpiicentrica) fcales, i?hich 
arc of a lefs compafb fubftance, refembling 

£ 3 rather 
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rather alhes ferruminated with fchall vol- 
canic ftones. The origin of the phialge 
Bonohienfes and cracking glaffes is in fome 
nefped: like to this hypothefis, and Mr^ 
Ferber * gives nearly the fame explication 
of the faq!re phaenbmetion in Italy. ' 

Kid hafalt€S0ppeai[ m^ under the level pf^ 

. ^fef4Hy and fep^ to ^f Zin;^ ^^^^ ^; ^f 

w4er i(s 

The r4gubr pr^iHstk €Obmtu^ UdcM^»o^ 
pT' ffofizi^es icno-^ acDWdiftg. co^ th w« ficuaiion 
and qaaliqriiii idit$ oiRiMry, \0od in <Mtf^ 
Other^^ ffa3dbe.ikipi,nmdiicbiMi ^ hMf^f^ 
#ai)p bcakeiibctTc^^ ifitm^^u^ ffmMpI 
inunediatdy in the fee, -orvi^ kmot^ itf ^iNT 
i^kd:ii9)ddc its |evely> without an^^erup^ 
Ijion^ wiihui*'thcibata;^^ caverns^ ^d b6leS| 
ndicilpin lihtx baci/beeir: blxiught to Aifioq* ' 

'^^ii * All '^ut'HdRan' bafiiKes, which I havfe 
^xaihtftcd,iafc vrfiMy^ahdifi^^fiife^ineient lever 
"•• *' Letters, p. 27$, 2*79;. 



of- the fea, which I have traced before. 
£Pkite I.} -This remarkable circumftance is 
ei^^nced to conviftion, by aiarge bed qi 
laira^ which is throughout iDclining «to a 
piiApatical form^ and is fituate^ imtned«*^> 
ately undetc die Mpriz*grotto at Wifleo- 
ftine, exadly at the level with the Snecken^ 
bet^, vihich contain^ ^ilmtdm <£ ealdned' 
littoral ftdls. ^^[Hatcl:} ^Th^^aftle-bills' 
at Felfberg^ and Aiden&ufg;<«^iher'#ith : 
thc' Maderftine near Gudenfberg) • 9^^'^» ' 

dod9iadl9^ixiiw*f4dra?£uMel«v^V;/.' ■■ 
"«^'4{'JAb«<rd'i*i»;i«yri'l5«iev«r hav6 feiin^ * 
WHffibr'^ oh'fithel'HttbktMiriddtnpr OD 'ibe- 
ij«fy$t(^^i tHinf pitfnMn«tUtbafidc.:<niilft> 
^PftHSffiQfi^r agf«et^wti^' tiyc ifoJUimn^' ilk' 



— » > 



'*'^^V1*Keyffifibafaitesin the Ahtrkn G^ 
ifiStk-tarifew^i '^iWnch are artiiJulate prifma^ 
ticalcoWrnnv together with Aofc ctf the 
faftie kitid^ which Mr. Bmks ba$ of late ^ 
difcbvettd hv the iiland StaSa ^, arc fitua^d 

* Pcnaalit's Voyage to tite H^rides, 

E4 ■ near 
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ncaf or even in the mfrinc Icve^Tiay fim ,t 
ftretching ipto aiid vmd^ t^ ^a. Tbf^ ' 
at PuB^ar in Scotland * j|r« io,a Omilar |»»<, :, 
firion J apd the gigantic bMaJt-pillars nfiat • ^ 
La,Vganefs,in Icefcind, wbiqh ure oiflcfe^ 
di«Weccr, ve cpntinuajly waflj^sd, md ior a * 
grfi4t,part overflowed, by the fea f. Ssam* • - 
ai.hiy in the Vercinefe: teixttw^ near ^c ; -' 
V4lle del Bufo, confifts afalterawc^^wUie .' ■'. 
atfd v(4caweprodwaiQlM/,alwwg:wlueh.«., ^ 

bed of bmc.kva /plit l^pefwftiiwl li«w ■■■ o 

clearly appcaflj, ,«» t(e, .qwrewdlby.^ ,5,^11,,.. .^ 

'W^«Hf??fi«P^with;i,y|>r^X»fi^»fMiw,. ■'-. 
T>^¥^^<i^^mti vlH^b fi?f4dy.«pun^?eii4?»a|S6 f 
niy, opinion. .B(aca,,a hiU," likg-iy^ie i«#^/ irj 
V^ronefe, if of the fame.mixed marine s^^ • 
volc^lc kind, confiftii^ in its,^i^pt^>j.t;,ij^ . ^ 
calcareous Oate,/ai^ous for ia .1^ Bf^tr^.,-, . ~ 
cations of marine " fifliesj and covering srg,; . 
immenfe variety of lavas and other volcanic 
produftions ||, .The pdlinatic bafaltes? near ' i 

* Peniwnt'* Tour ta Scotland. . . .. 

+ Drawings in Mr. Banks's colIe«aion, 
J Ferber, p. 53. I| Ibid:' J. c' ' ' 

Bolzena, 



lake of 



Bfjbtkii^ i^ween: Monte Fiafcofne and 
Aqiii^efidailO' ift* (be Roman S(9te^ afe 
nearljq in the lefei; of the l^e of Bol« 

KM** 

4. 'Tfti inofl: exa£b obfervers of Vefu- 
vk«; !Rt Willfdtn HaniiFtoh ar Naples; and . 
Mr.*t¥rbei^, ha^e nivdr met wkfi any priJ^ ' 
nlack!^ ferka g¥ bafaltes m' its ttiai^y^'old ahd ; 
nev/'^fcW^pted fai^s; tvhich cooled in* tfie cori- 
tinefit/ and'afjoVe the Yiiif^ce' of ^the %ai 
nory»^r tttncmbdi^ tb^h^cYduiid tim' / 

other defcriptiah!ry^'thti'gi^^^^^^ ; 

flowedsdiilamli ^ ^ v-^ . /. : " 



1 .-.-::•/ 



cs^Jjfiavib m the A'rc:hipelagQ, . 

However J[ reoooinQend this Angular ph-^e*- 
nomenon^. and my bold bypothefiv ^ thd 

exami* 



cKaminadoti and judgement of Mefihr^. 
Deftnareft, Forw^ Boroy Fcrberj*^8ir JWik 
fiantHamiko&j and-Mr^ JohnSrrangey as thei 
moll compefieot judges, hoping that if the; 
^golii^ Mpdfir grpvmd and the i^a kye}»-^. 
ifl i^a , Of. Qt^ei: water« has rc^Wff h«d asiyci ^ 
fc^> the Fifmatical form of t^afrft^ pr. 
l^vas, ipor? cyjtJenccs.of. tt ov^ |q jjfti 

found in.W^y yolcwc iflap^Sk IjMS ^ftj^ifi ^ 
ally.ffi . rhe tPQrimK:|i acg^^i nfwnr^iifedj ^ 
i(^dfr of 1^ Arfhipd^g^^. ^di Juntfid . 
lafgc $lciMA9 lay49, ic))i^i>^^^^^taQiay«kd^ 

Whatever I have KtHitto-fti^cohtferh.- 
ir% tlie fituatierri a!n*tHefbrttis'6f oljt BlacftT > 
vkrecur Tbdkft; ^ of tefrigarat^d lavas; 'fe 
but hypothcrical, > Thcmfcrc the tftieffibtt 
naturally arifes : whether this may be con- 
firmed' by rheif nature ^nd bytheif torn-, 

**Iii thi year I7&'3.dcfqibe(!'and rccommencied to"** 
philofophical pbfervacions in my Specimen bift. ^atundi^ * 
^ novis iiifuUs. 4mjlekii^{*' •■■'•' ".-^ '*. - ' 

parifot^ 



' •^^i 
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panibh with true t^vas ? .and wfceKber oiur 
jilack vkr^ios rockj^ bftf$lte^ atid the 
known lava;, be. one and the ian^ fort o£ 
^bncs, an4 acitotdingly of theiaooe^toig^nf 
^eiyoneof my readers h^js foil -right to 
.put tbki ^qiieftibn tome, vfhoj utvratisfied bf 
hypodwtieal foltitioas, choofes. rather to-^Sf 

^M to bear. Whoever has no bpportu?- 
piity (o convince himfeif by octrl^r toQ)eo 
lioft^ may be convineed- ^y Sir Wittiaca 
jaannkoni^> and >y M« Perfjrt: f : MH*at 

f fakes da >tioo;4i|^^^l^^ 
pui{^p;i^fir9g^lt^ at^l^fiSKWld^c- 

fiyl^bii \f^^ fit Dee. iitntf^^t ivfifcii jbeifid'ni^ 
fhe je^yqur^fi9 write frojn, .^«|%*iiifertc^ 5i|. th^ (^i^^m^ 
i)iilertati6ns of fhe R. Soc. at Gocttiiigen,, ygi.J. 

jr. 92. , - N ^ 

4- Letters, p. 6^, 66, and zjq* « 

have 
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iiave^ll tht qualities of maby Italian and 
odief lavas, and which^ together with t)ib 
baialtts^ for that reafon, I not only hence- 
foJtErfhaU cohftandy call lavas, but prd-^ 
ientfy'defcribey with convenitot exadlneis^: 
an adiconaht of their various inner qualities* 
Xis^oidd not however be charged vnth theC 
imputadon as if I did, wicKout exception or 
proper allbwance. to faAs, declare eveiy ibtt 
ei black vitreouk rocks^ together with eve 
fgkiM of itUri^UlAdm! R(#Hftone^focIcs a^ 

ptifitfiMtoai$ftfimi^s,tb . 

temiMBmfiStiiift^'ifit^ -or fermc^tat^ir;'' f^ 
aiflWc«B«WeAqfy • fkas-afi* -led ^*f ^SoS^ 

but^atay that i hi^e^l6krh«8^iiaft-?W^^ 

beri thbug)^ iA ttt^ t&A^Ut be of iif^i^lU 

c^.03^thai ti^ aie ioi&f ^ar<x^ fpec^a of 3 
bafattes, which ftem to have been prodnekf^ 
by water^> .an(J^.i]|iaJt ^hcr^ ais ^ WHklSbeiii 
m Bohemiai'as in different other ;plaoe|»-^ 

♦ 1-cttcrt, p. i7»» 

rhomboldal 
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rhomboidal clay^flate and granite columns, 
^bich owe their cryftallifation to water '^m 
I intend here only to ipeak of ^ our black, 
rocks, which in themfelves and tl^oug^all 
their varieties fliow inconteftablc marks o£. 

fire and fulion. are undoubtedly nearly re«r 
, 'I* * *■' ^•••••»-* 

lated to our bafaltes, and refemble. the It»- 
lian and other lavas. 

f rg. ft^r dff/gr^nf coUfirf: 

' Our laxaa are like the ItaUaii ooes» whidi; 
Mr, Eab^r . ipw fo fdentiferally . ddcribed , 
ill his t:.^aer$.t9 of a diSeiept colour, fe^ln 
dky, wqgtlt^ tef tore, and apg?araa€e> ic- 
cyrdifig to thck different vmXfJtrtt, to t^ir 
degine of fiifiofv iu)dr cooabu^oo^ aoc) to 
tlisir refri^ratioo. / 

Thgr.are (rf^ a bfack, black-grey/ zQh 
gfey> and; roddifh brown and ferhigibeoUs 

m IGoeniloglcd Aebomit offiobetida, German edit; 

The 



V •\ 






1 



r The two former forts are nioft frequent.- 
The bafaltes at Fellberg^ Aldenburg, and 
Maderftine, are bhek or black-grey. 



» • 



The a(h-grey coloured aiie in diflPcrent. 
fiiades to be found in the high borders df ar 
deep niukt near a village called Bodiger, 
and in difperfed ftraggling fragments be- 
tween Upper- Vilmar and Burg-Uffelen. " ' 

The leiidiih tad browtMX>loui«d vfe verjr 
fqarce, and Im in ftiaggfiag ^epCK f^i 
ftagnieots to bc^j^uod ti. tb^ fiot p£ t^ 

Uc^m.m^ t^'pimbqir- Sfei aii . 

to find con^jOej^ Tq^ ^9^i9^S^lmmr . 

to followy that thef Imre. liQcn/ia a ftacf, of i 
ccmflagration,. which .As^ie* >.ap ^erusdool- 
find has gteatly kQ^ithtncwa^t noi. 
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5 40. 7*/&^ W^^fifc and llack-gtej coloured are 
ibefoundeft and hardeji 5 appear in differ^ 
eni conjtant forms \ and feem to have been 

; but in afiatt of fufion^ 

^ The^bdack and black-grey hva$, whxdh 
We the, founded, liardeft* and heayieft» arc 
probabijf fuch lavas as b^v? been fj&, in f 
ftate of perfe£t fufion^ and cooled wtthia 
\htti8fiftveiiH6r iort-a luddeii. For this Tea- 
l(Mt iUkd'-Qto^cduMbf their pH{in«ic-coi^ 
-fiitaWri ^ttofitintfic'i^obtrfir, flat» - Hk^ 
m\MktTtimk-^ii^,^ Uie^iTetoi to bfe 
^RfiMfifi(^fft)ffl-tlidf&yHicfr,ika>|tiirg been in 
^fiiiitPcifirnptkm ilfld'canllagrattdt),'ni^ei> 
<tiS»Uii&f^tlSt^'^xtgsak foitti' or ibund fol^ 
^tfvifiTbsy^atirgetiehtfy fi^ptiUe of -ji 

fiitt'POttfliy-'aiMi^dftiiftiitKl fo^ hni^ cen^ 
•WMietf itHP^aiiMof ^'tMiid atMl #$ather, and 
even, exterior violence in the public roads^l 
Though extremely hard and compact, thejr 
are however but flowly diflblved or afiefted 
by aift lince expofed to it for many cen« 
,,.; . .- , turie* 
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turies they get a white -greyilb colour, 
which now and then is found penetrating 
for a tenth part of an inch into their harder 
and deeper- coloured inner fuhftance. 

i| 2 1 . Their fnhjtancey which is vitreom, cmi" 
tains different fpecies ofJberL 

: Tkeir iiibftaiute is a, fine mai% nidMrtir 
mf nfible. graio ;. womwsr but imUuc 

,is fcajce if -^ywcentifely 9Hire» }«MiMg|- 

^ I. With' dteper-(*olourec(' fpbti of ^ 
fame fubftance; 

,2. WitJifinaU wl^ualVi S^^cn* ^ M*cb^ 
i&, often icarce vifible s^afs.or fterl fpark* 
orflakes; 



3. With lai^r'malleS of mixed "white, 
ydtow,- green, aird' lilackilh ctyMfized 

Ihcrl, 



..\ ^ V 
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ihtr\, commonly appearing in the form of 
bhinted larger pebbles ; 

4. With black lanicllated flierl ; and now 
and then, but very feldom, 

5. With yellow, deep grafs-gteen, apd 
blackrvicrificationsj harder than flint. 

The founder and harder black and grey 
^ Iwife of V«ft*vius> Asfcrib^ by Mn 
' Fisrber '^, are generally of the fame mk'^ 
ture as thefe under conlideration, excopc 
that they contain a greater quantity ^ 
6mh in larger cryfhls, and in a greater 
irgriecy of determinate forms f, and that 
they never contain any of the above-de^ 
fgrilgj^d ospced cryftallized ^rl-mafles^ 

^ * iMsn^^ 164. ifi;, 

t Sudi as a polygone, g^obvihr, gamet^tike, and 
hexagonal pointoi or truncated coluikinal-, ixA oAtf 
forms* 
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5 22\- ji new Jjpecies of cryJlaJUzed Jperh 
majfeSy not to he confounded with ^aniti 
\' or grmitelto. 

^' ; Here it .may be queftibned : ^' whetre? 

*' thefe pebble- like mixed cryftallized fl^crl-. 

- ^♦■•fliafles of oui^ harder laVas> may* berat aU 

^^ ranked amohgft the fhcrls? or, \vhfetlwr 

^ *' they te/a, particular undelfcribed f|)?-* 

.^f our balalt;es ^n^ l^vas; I wa>,verx,,1P|- 



|K^4 to be tlirbwfa^^^iic jwldr::^e^ iwa^^ 

' W as they arc ttallf M qti^rz^ 

■ ^'' "" S,' and mic^-particl^^^^ 




. * See my aiccbant of the Hdfiati' WiSIfes; Iri'tSt' 
<k4ina!iDa!crttticMis^f^he R. SttCr'Sit-Goettingfito, 

uigredients 



Ihgrcdicfits of granites*, I rcadHy gavtuj^ 
this erroneous opinion, ^d declared thcni 
in the year 1768, /wheh I was icquainted 
*rith Mr. Ferber, and on his authority, to 
be a, tuihore, fimikr to a fpecies of : ainO'^' 

f^ • . ' ' ' ' 

* h knw very weU thaft fowfl^ Italkift caB grftnJtclW 
tlif fpedcled and coarfe £iibfi;anc9 of the boialtes in 
Monte RoHO, which is exa<^ly refembling that df the 
large baialt-pillafs' hea^ Langanels in Ireland, as may 
be feen in Mr. Banks's coUedfion, and even h^ (bmt 

Jikqieff wjnh,thc ^gmnitjetlite 3it9m. Q^l-mnf^ ; M 

'viroa valent ficut nummi ; and I could wi(h to fee. the 
pfi^tendea £6ganeah columtiar'or other granirelio che- 
-fh&any«isll[^l6(^ry^^ddM d^ceUdnt w oU^rver 

■# J|fW^^I^§^««>fCl<,WL^'flb^t©iaif* iiitathe^hypoii 
^^ <aPMl.,li^Q T9I. J*XV*T3tof t ), and cwjfider thbi 
eranitello as^ graniteir and the Monte Roub €ol^mn^ 
IjaQlffcs a? d^graiiite-bed melted and cryftallized localJ^r, 
^4^tf/if ^^ '^ M6kte dl'^tflvdfo near ^^. Giovanni 

mcuii^nt on calcareous flrata; and granites have never' 
lieen found imetibr to ihfelPh, being befides fubftantraliy 
^^ffeflenvfrpm/the^or^nlc (^rlrconcretions \rhieh t 
was^B^ll^&ofv ^ ^vbicl:! feem^o be'-GomiPQO,ii) Uie 
Monte Roifo bafaltei. \ .5 , 

« 

■"•'-■■^ '■"-"• Fa Iraki 
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•wald in Bohemia*. However we were 
equally wrong in this conjeftufe, which I 
have been cpnyinccd of by fevcral chemical 
aflays, by a clofcr exammation of their iria* 
trixand its concomitant circumftances, but 
efpecially by Mr. Ferber*s. kte defcriptions 
e>f the Italian ihetl and lava fpecies. 

K 

Thefe a^ixed cryftallized fherl-maffcs 
,agree. with the kijown fhprls in their melt- 
log very ^^ily by. the blovsr-jdpe,, and i» 
their giving to the borax-glai^ a deep green 
colour* They do not contain any tim 
't'bough cop^ealed in fuialler cry%lj5.tJiao 
ilje. cqt^lpoa.it^li^ lava-ih^rls^. tijey.^r^ 
fpund accompanied by wequivopal lan^r 
lated iherls, inclofed in ihe fame mafe of 
iava ojf bafaltes. Like, the JxaUa^i larg^^ 
'^(?fJ-cryft*ls th«y,diflQLyC;:in,.tbi5sjaic, Wil 
moulder in an ochraceous, £pmig^0U$iL 
argillaceous powder." Accordingly, they. 
are to be confidered; ^^ as a pardciilar un«> 

' * L. c. and defcribedby Mr.Fcrbcr itt hU imnecar 
.kj;|pal accouat o£ Bohemia* p» Ljs. 

^ defcribed 
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V dfcicribjed fpepics of (herls, peculiar ta 
** owHelfian lav^s pnhalaltes*.*^' , If ihefe 
Iherl-concretions be found indofed in th^ 
founder and harder lav^ or bafakesi they 
are tolerably ,compa^ ;jnd. pecnait ably. pen*' 
deroiis; take a polilh inftrior |o . that o^ 
their lava- or bafalt-matrix ; an indifferent 
poKfli t6 be had on their yellow and fi\t\t' 
green cryftals, but a fplendid one on fhc 
Mack and dark-green ones, which afe re- 
tnarkatily hard, and ftrike fire with fteeL 
'Sohietihie^ they ai^' found ih tu% fefrw* 
initiated in alhes with different ftones and 
WVaijii^esi; which appear ' to have been 
teWri otit' tfy Mcimcl eruptions,* and then 
tficy'^tt '66^yedf tO' b6 fomdtimes wrapt Up 
iil'i*^nSift bf l^Ufigy, n^gy, and burnt 
ia^a;' 'Whfeh- Ihows thetn id have been 
tlirt)wiir0ut i*irii this bttcriii^iaVa from thfe 

I, - - • 

. ;t h i^ fptivifipi^ bttt in ffd^icr pardies and luaapt^ia 
the Lattganefs bafaltes in Iceland,* in Mr. Banks's col- 
legion, -atid^it ibetiid to be common in the' baialtine 
maflci of Monte ^cffo^ «s defcribed by Mr. Ja^ 
SiraJjgCi.. . •■* 

F 3 4eepcr 
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deeper vcdcaiiic funrtels, and to hdve-beetf 
cttbet in a.ftatCQf fufion, or coverad w|th 
b&rewgUy» lamps. 

§ 23. '^eries concerning the origin and Ha*'- 
tare of the volcanic Jberli, 



I . "Whether thp fubftancp of thcfc triiWft! 
loaCfcs, be. Ui?,63^ phlpgi|Jfin^^,>ijy,^,^ 

! '2/ 'V^fftb^-'tlifc phiogiflioA be^<3ngealei^ 
jrrtD crjrJlaUnH:. luoipevby 'rite iuibcatnn- 
c*>!<»oKng of thfe -fioW lavas? W, 

./^. Whether thefe maffts, wjipfe fub- 
ff anccjs by fufion thoro\^hJ y mqtcd with thp^, 
... , ■ . ; mafs 
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mafs of the Italian and ourlavas, befmmd 
irf the dtepiefl: vokanic rocks amlfunndi^itt^ 
|)eculiar prc-exiftent rocks^ or be pro^duedd'^ 
and inclofed like pebbles in the cooled 
lavtysof.fQFjn^r t^nes? 






4. Whether they be thrown up,* melted 
in the fluid lava, and by the intenfeft de- 
gree' of heat, which cohfames cvchfe^s 
to flags; they be volatilif&d cither wholly 
ox, in'jpaj't, or chartged knd' vftriified to glafsP^ * 
frittaaf iftid brittle rtid-fcimcllafed fliefls^: 
•fuch kk kfe fdohd not only in tJRe founder/ 
but likewife in the'fct)rifiedl^ lavas and 

Thircf is no circunfritance to warrant i'kt 
fdppofitioii *tif thchr having been like cnlieif 
parafitical ftones generated and cryft^11i:^e<l^ 
bjjr. \m9x^,-i9Li hole» md Idaddea^ <£ foiid ' 
lavat i^tt. future cfaemicai afJayig wilk ocm.^ 
tainly tlpsfow light on thejre.querie3,'and dc^j 
monftrate the origin of lavas and of^thcfe 
and bthef ih^rl-fpecies, which Mr. Fcfbei^ is 
icclmcr to^afrfibe to ftib^rranebus tH. '^'' '' 

F4 f 24, r^^ 
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> 

§24. T^e vitrijfcaimf in the hariefi Uvai 

defcribed. 

The vitrifications f>p friitas of our lavas 1 
foem to be of tbe fame fubftance as the 
flbhrl-^M^ fifMSe^ey ftick ^ tlie Smfi 
vdktnirr iiiatcix» md have th<. fial<u)( of 
thdr daork^gosea md Uack cnyftals^.^tnd'C^ : 
tbeiamdlaficd Jbod i,.]mb d^: ve jyjjiadtir 
aUjr h^sdcr, .ftfHfiS iiill0tbAf0ljt4Uig|if^io 

precious flones. They ^o^jof i^i^sdmptgoifeid 
greea^ a.yellow^ and a black colour. 






^ 25. Tbegr^^n vip^i^/Uiffis a new ^jscics 

of precious Jiones. 

• - » - - — 

' ^Thi ^«r «*fif aue of a jdcep. ^a&gcceid 
huej liave a^^ pcbWe^Hkc ;blBnt fbrm, md^ 
laie as it: were>aft il 45lj« «>3fe of Jate Of . b^^^t 
iSitesT Their fe2it4ne& is Tem?uiabl?'j rxihi 
f^ixht Engiiilh.file,: apd De^uinrjin: grbd^ 
jfig^ji4'poliftfeig^'tfcc;fttixi^ hard^v 

/ ' - 3 . ^ 
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eft precious ftpnes^ according to . th|^ trisjs 
a|Kl.-€yidcnce. of th? court-j^w^Dcr Hcfs ^t 
CafTelK But i( ia pity that they are (6 
fcarce, and commonly cracke4 wd fplit. 
EUe their fine colour and haxiincis^ would 
endtlethem to be ornamefUs of the rich^ 9' 

vfelh as other oFnamenCUl ^loun^ natQial 
giafibs, M^iicfc on no better ^ acraunt ks^ 
btta enoobkd by^ prqadii^e mid fupcrfiU 
tkmf asd tf^tfaef fivould befoond ddlteuie 
of their' fabulous nlagk.«hift, tbey crir* 
t^k^]E:Wdttld 4i0t aplWtf^ti;^ b^ ^ re^iend* 



hwn 



< •« ■ 
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The bla(k vitriJlic(itions or frittaf are tQ 
be foond m as ^jodetermioate forra». . How^ 
etei% I have a fpecimea in a: pyrMQidal 
f^^'Wfl^ blasted v^m Cf»m»Uy itf e4 
lifee pri&Qatical or ft^qgeq-^flierK Thejyr 
int;m:|extwr.i9 naw-aod tbcnfioulv cqthw 
qC the bmdlatcd i};teii^ but they are^ much 
:::- harder* 



. .k 



74* DEsckiPTiON OF The 

harden The Ancients knew thele vitrified^ \ 
tions uinder.the name of par^e cifidiana.i 
They have a fine black colour ; and on ao-* 
c6unt of their hardne&, which ftrikes fiM^ 
and rellfts the file, they take a fine poHfh 

» • • ' - - 

Though I have likewile found in ouc 
■ folid Jav^ and. bafaltes yfillow vitrificafiPMS !■ 
like topas^, jCbsy i*c?er wcucroii lo me. in. a, 
fizq f\i^(i(|ii;;tQ g%,thei^h»^pifi* ||»)j[<^^ 
v^ 9ther qu^l|jic5. .•..,'..,; V, . V , "^ 

All thefe tHcrfficatiotii^ i>ff^ the!(rl(S!^s^'* 
lilniwife in the Vkentlne and Vefiivltitf* Jk-'" 
v'i&*i dtoagh on : tfeeonm oif fbrm" th^r 

§ ^^ 7. 2I64 J^^Jfig^jr ''ij'^^'^' *^^^^ hppeair U '^' * 



)4 



/■{fM 



■ rumyi^ laves: ' •■' " ^' " ' " ""P'^n 

So much <^'Qi?ribM. labels and Haafidte^ic 
tilld their admixed coisirali fiooes. \ L pra^ : 
cced to a fecond fpecieS) to the j^^^v^^ 

*' Ferber, j>< 17 j. 
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fidmmy^ anAhone^mh hrbaty whofe natbrt 
givjQS vffible CTidehce of their* fiery origin* 
They never have ofTerecl to me iir a prif-* 
iiM^ai-'flate <^ concentric nueloiis formr I' 
hayef found them immediatdijr Itid dnitho> 
limeftone-ftrat?, and commonly in ftrsg- 
gling fragments ; but never in found ftrata* . 
Where they appeared ftratified and cohe-? " 
fieinti thjey might be fuppofed belong^rie to; 
er6'6te($liava-torrent$: Mr. Ferb'er*, fpeak- 
ing of the flaggy Vefuvian lava, fays : ** that' *' 

*^-^/p»W*tJW* ririptent efeiaUitian wd^ftim'- 
)9Hl'&; ?«}ii<^ tV^UDCMs \^ ,the. inclc^ . 
air pro<^^tMS;iifi:ifMrifm»^fi»d k^fos «l4 
bladders, and makes its fuperficies very 

^*vgs>?ou$>'% On this authority our :fpungf> 
^^Sfc^^ib' J?yi;^ ve to bc.afcrife^, to 
neighbouring volcanic crateri;,^ 0r xxk^ the 
furface of lava-torrents ; and in faft, they 
ar^^flaltGd qa tlie<^aboV^meiitfened catea* 
ream ctaterinear Frankenfaaufenv [PtJlf;} 
j^Q4;ott\botb ©Jdf jpf the ' galicryi or tte' 

* Letter^ p. >73f 
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large kra^bed on the Cadfi)crg« [PL 1. 5 
Tiieir ma&, mmure^ tbe^ais andifaerlsiii 
them^ are the very fame a$ thbfc incite SoUd 
bvai^ from which they difier in nothing 
bu|» I • the want of a prifoiatical or other 
ddcnninate form ; 2. their lefler weighty 
and, 3. their air-holes. I have found the 
liadibwing varieties. *: 

I . A black ponderous ipecies with rojuf^ 
holes, in draggling pieces in the Drufcl- 

t. Of the lain? -CPlout, ftragglipg,|i9j|R; 
the Holeftine on the Dornberg, with 
lengthened irr^ar h6tes; ' '^^ •'- ■'-: 

; 3» A Mack fpecies in the inh^r part fco- 
rJficd and burnt, but cxteniaHy folid tho^^^^ 
flaggy. Frequent in tufoj to be "mbre^ 
minutely defcribcd afterwards. 

4. A grey fpecies, with large air-holes, 
difperfed on the public road between Up- 
per- Vilmar and Frankenhaufen. 

5. Another 



>l 
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5« Anotl^er ^rey fpecies^ to be found /ki 
the calcarcoiis crater near FcankenhanfeiC 
loi air-holes fmalh ' 

6. Another grey- coloured, with finaller 
^oles, in the liiticftoneHquarry on the Itra- 
zenberg^ defcribed before. 

7. A black fort from the Java^bcad and 
the gallery under the o£togon on tbe. CarlCr 
^rg. 

8* A wbitifti-grey, fandy, coarfe- fpedcf, 
Aom the borders- of a rivulet near Bcdiger^ 
^ *?itR^Iai^e wind Wadder-hdres. * . 

9« A reddiih ^^iftble j^ a^ , 

^ tp, . A red bfpwnUh folid but &arce fpe*- 
cies^ with i^j^holes^ under tht^Moleftin^^ 
on the D<^rnb^rgf > 



» • » \ 



1 



§ 28. rior 



< » 



7* D29CRIPTIOM OF TH^ 

'§2?. They contain in their Boles .fiver al 
pardjitital aqueous^ calcareous] and horn-' 
fione congelations. ' \/ 

The air-holes or bladders of all th^fe 
lavas are feldom found eoipty, being com- 
Monly tilted Wkh ffiohcs and eartfi, wfiidi 
tive fc6ea dept^ited and congealed fl^em 
by fleams or water, and for this* reafotlarfe 
of a more modern date than their lava-ma- 
int. Yoa meet olteo %ith fficlif^fiSles, 
which h^ve beo^ot pirtiiri]]^ fiUgd^^iil^^ 
craftateid; sndlcfonne there ^ipi^i ^^ivkM& 
thde Gongelainbns have dUfi^tvedwid hliM 
ftlmofl: difappeared. The red and brown 
fpecies, 9. 10. have their air-holes flighfly 
'incruft^te4 with bchr^ceoi^ ^^F^k^ WS^ 
.4uiJ:^ The whitiflirgrey^ h9i^.M^^^v -Jtk 
Z. contains fome empty b^ddersj^fomcrcd^ 
loured with bifown irort-i}%-%iitle; HHiSJ 
with gjafs kopf or I?uupp-Qre,' \ The J[io)[?f 
of the bkck and grey on^ a^-e geoerai^ 
liUed \\mii white, and ^xnedme^^^iyftt!-' 
4 lized 
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lized calcareous fpar; ^but in the ffiecies 
n. I. and a. from the Drpfelthal and ,t^c 
Hqlciftinet they are incruftated with a white 
milk-coloured, opaque, hard aod thiQ cruft, ; 
which feems to be flinty and vitrefccnt,' 
/«)f}e it, rcfift$ tjie 4&ioA of acids* 

,§.29. Of the Vicentinc achates enlydros, 
. , ^ ^. Iceland cbaliedmies^ produced in 






^H j.p!2rluif¥f N4ttH?e intended hsr^ to produce 
Jffeii^B9!!ffi>y'iM:f^ it generates 

itiMI/iint (Ipiiejifi the.volcamc adbes and 
Mffd bmrlVMG(iik%^ov inifio&iter^ beanie 

nwot<! biu i-v; -. : ; mdtricts 

/{ifi'4i!p'"'!o-i -'k '. -• V' : , , .; , ■' 
' * Ferber* i>. 21. They ^re found m oodules- 

WDich ibmetime^ are liollow mthin, and filled fUll with, 

tfie wl^tfa^liafl ']^odu6ed Ihem. A'rery remarkable 

i:oL,4if^^ffifl^ff^, ^nd tjx^,g«aia . of.phalccdpny 
^ Lgatl^b certainly not to be dulinguiihe^. Alib^ 
Fortis at Venice gavem'e the followbg account of theni 
^ in letter ofjiiniiaty 1 8^, 177 1. *^ t^A^hatc' cnhy^ 
^ti#at,ilu^)?imM9rliJ9nvp]r4tre.trQife?e dans Ia>ierr^ 

*' brunc 
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sbatrkte itif Iceland, whence latdjr h«v« 
been brought ftratified \^gt ch^Acedohy^ 
lAfltflcfs, equal in gdodMfii btit hr fupei^iW 
ia bigneiS) lo tJldfe of the £aft4ndies^. 
I Kaire iii ihy cdllerftion of fdflils fpecimeHa 
of thefe chakedoitid^^ WkkfiP eOtfVince ftid 

^* bnmeTolcaAii^ue dont 36*70113 st «uflr fate pafler ui» 
V echantUba. On la crouvc dans one coBiAe prA dd* 
«' Vkence; qtu doimcaufii for lefTommer fttdto^au- 
** pres de cette pierre meme d€ft.'<5oi)>»nlainliaeri»pftfrre 
«« calcalre Vous ne qie demanderez plus k quel prix 

'* qiie c'eA moi m^me qpi les tfouvt U k9 $U8 trmuJk 
** ler. On a deux ou tiois pour cent globules d'Achiuiey 
"qui aj^tftdePeau; 8fc'on nd tfttuve* pas quattd pbur 
^ cent entie ceuii^ qui' ei> ont, <k>B€ cm [Mil feH» 



<r 



• As the coitw^jewdicr Mn Htfe wmt e d toge piccet 
<i( chakedcxi^r ta fiiu(fa the ptdf$Bt of llUaeids m 
Flor^&tine-Muiiiico or pietue commefle. which W^cirV 
der of the court has been undertaken many ytiaUrs siff^ 
and will bi whefi Ifeiiflied'dne'of tWe' moft r^rti'^rfeSte' 
pieces of workmanfhip of tharklnl^- I jfl^iElMhiKiti 
irom Copenhagen by Mn DamS 8C Bbtakdlbtt^tiiBir 
Saalfeldi one of our beA merciunts fiir liatuiil^'^tt- 
ripfities* 

that 
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• • ' ' _ » ■ ' * - * 

that their matrix is a iTort of volcanic tufp^ 
^d ^tfeat accordingly chalcedony is hertcc- 
FortK to be confidered as a parafitical itone 
or concretion in volcanic afhes or lavas. 
IWho ,qver, thf)ug}^t ftftliat jn. former times'l 
:^nd iwho ifqr tji^ ¥ery r^afon can help 

:)«iift«».lthMj^^ f^- 

,40ftfdtkfria8 ^^.wo^nix: produd:ioiiS9 aod 
4(^fMecially their pa»fidi;al contretions^ mi|;fit 
rbe fubje(5ted to a dofer examination ? 

■ - » — 

' lHM)^te?i»]ttdfMOidefor^^ foem, on ac- 

tH^t of thc^ external appearance^an;] cir- 

rcumitances, tohavie .been juftih.a iUte of 

iufion^ 4uid.thetr HC^Cdndiolidity give 

iooe jhopes chat a pmpft^r irh^ipic*! |Analy(is 

jv?|U.dctc»aae4lick.ccNBffik^^ 9mAi md 

.{Ihiiiir imt of ifrint fpocies Df mei^s, /ilpQ?s> 

tlUts, |ad t^irdis^ d^ergrcit cheipical $re .of 

Nature did prepare and melt riwin. Mr. 

Swflltfe at Geapvgi iotSi Mr» Erxleben at 

sGoetttiigsii^ hipe propq^ to \^ndertake 

thefe ^^ys, Ind undoubtedly their pains 

wjll Apt be ynrewarcled. 

G § 30. ne 
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f 30. ^ii iumt and fcorified lava's defcrided 

in general. 

The burnt aHd fcorified Idvns have ua-* 
dergon^ different degrees of cdmbuftic3f(« 
Though coloured like thofe (Mbre-^- 
fciibed, which have been but juft jji a ftiMie 

* of fufion, they have loft, by longer and k>- 
tenfer heat, and perhaps by their. oiirircDQ- 
flagration, their folidity^ hardnefs, and 
weight* They are changed *ithicii» to fliggy 
light (tones, or to di&rent forts of a(hes. 
The former, I mean the fcorified (tone^^ are 
found either mixed with aihes and other 

• ftones fcrrurfiinated into volcanic tiifoV or 
in a large ftrattim near the oAogoh ort-thc 
Carlfberg, which cpnfifts of Ip'ungy li^t 
tarras-ftone. j ' ' ' ' 1 . 



» ■« 



§ 31. Appear inclofed /<» tufo. 

The hurnt lavas contained in tufti have 
been lefs confumed by fire> being black hx 

grey 



> • f ■* 
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grey lumps, whofe harder and fpungy out- 
, fide fhqws ftill the common ihcrl-fpots; 
hiailes. and vitriHcations ; but in the inner 
jparts they are fo exactly rcfembling iron- 
fccria^ that, nobody can poflibly doubt their 
former fluidity and burning. They have 
been perhaps thrown oitt in burning lunipsi 
extingiiiihed by the afiies in which they fell, 
but inten)all2:confume(l by continued in- 
fienfe hecit and glowing. . 

$32; ^be iarraS'Jione^ a Jcmfied Uva^ 

. r defer ihd. 

The tarras-ftones are as ciridfcrS through- 
X)Ut fcdfified, burnt, fpungy^ aiid accord- 
ingly very light. They refemble the fmall 
reddifli dtiders in the Roman-Puzzblaha; 
though thefe fcommonly be lefs fpiirigy ; but 
they ai**e entirely fimilar to the tarras-ftbne 
fromBockenhinie and Andernac, which arb 
very well defcribed and chemically analyzed 
ih' the Magazine of Hanover, Nov. 21, 
1774^ They are found in a large firatuni 

G 2 near 
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near the oAogon fuperuicuiribent on. t£te 
Jarge fblid lava-bed. The firface of the 
ir'uhning lavas is very fimila^i: to its nature. 
p. La Teitef ^virig:aii accovmt 61 the Ve- 
fuvian eruption in it 731, fays : " As'tl^ 
•* lava advanced, a great many ftbrtes tiim-* 

** Wed from its farface. It tvas covered all 

' . 1*7 * 

'^ over \vith ftones, which Were cS!h*r fe 
" their natuf al ftaitc, or calcined and -re- 
** fembling burnt tites or irba-flags, TK^r 
*• gravity was very. ^ different.'* ,The for- 
mer fluidity of our tarras-llohes or Qags. ^ 
pears on their furface, and in their, fpfip^ 
which is extremely vstfious, and fomecimes 
rtfer|i>li»e td fifts4\ wr^V-branchfS.^^ I^^^ 
Ferber founds on the inner udes of flie 

crater of YefuifijUf^ \'\^^^ ^}^. ^ &^ 
^nxft form K T^eirrfurf^f e is ^ 9nre$i;4§pd 
ferrumi&atied fon>jSti^es wi^ %9$U W^^^ 
^00^0; but DQthing vproyes ;i^ir am^^ 
fioidky nicfre dearly* th^p their ipt^Q^ ijjb- 
fiance and .ftir^iolcs. Th^irrCoftnir ,is qe- 

* Letters, p* 176^ 

tcmallf 
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tcxndly grey, led-brpwD, ^r ocbf^ceous^ 

aad &cras ta be opc^pned by watxi foak- 

ing throu^ the fuperipr b)»js of moqld or 

lavas^incrtiJlatiDg them with di.fl(^ved afhe^ 

;eous' ftala£ticea. If 

grey or bUck, like 

i lavas, from whena 

ver contain" the cryt 

' die Ibfid lefi con- 

Qetimes they oBfer a 

EUated' Iherl in black 

leTlated ipar, which 

!i adds; and appears 



J 33* T*^-*'—''*^ a^«*//J*Hftbichw^d. 

'''' ^i a^Sy behig «hc remains of ^Jw oon- 
Ibmed Taifai, tarhB-ftwiea, or fcon«> are 

■f HJown' '6u^ by the vc^ffaiios eidier pure, or 
irnxed wiW ^(&reiu fbrn -^ fends and 

^'flroAesv'ifie&ed or unaffected by Si«, fiuid, 
fir bdrmhg; which, accor^fig «> their dif- 
ferent mixture, caufes Cerent beds (^ 
G 3 aOics, 
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affaes, that ari foin^^at refombliog to the 
aqueous or fubniatihe ftrata,* as appears on 
Vefuvius, and in the tufo-quarries on the 
Habichwald. 

* • ■ • f . 

. ..Thcfe alhes, being firft loofc,. muft,n?e^ 
roll and Aide down from the fummic of thp 
yplcanos, if tbpy be fteep, or. they might 
be wafbe^'dcfwa fc|y r?iin-water into the a4- 
lacent vailics. "Bvfuch acpidents the cities 
of Hercubneiim^ Pooipeia, and Statuse^ 
have been entii^ly buried; and for Q^ 
milar re^fons we (ind bar ^volcanic aflids 
on the foot of the Carlfberg^ ftiH Iqbfe 
and pure in the flat grouhd^ on- Which the 
Sneckcnbcrg add the caftk of-Wiffcnftlqe 
are built* They could not remain on 
the volclanic fummits in their firft beds, bot 
where they fouqd horizontal grounds. Ac- 
cordingly they ^pgc^r in large horizontil 
ftcata in the tufo-quarries; on the Ha* 
. bichwald behind Paul's-hermitage, in the 
Dtrufeltbal, and at the fummit of the hiU 
gboyp a fmal) yiilagc called Hof. 
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• • ' •• • • ■ - . , 

> rhsnBC «obfcrved ;he fc^lqwing vawtie* of 

f 34. 4 firdtum of blueijh ajhes contain^ 
fome walker-clay^ which confirms Mr. 
Beaqme's theory on the origin of (lay. 

r A blue-grey and friable fpecies ftands in 
f horizontal bed under die.palace of WiP 
&Qftine and the Sn^ckenberg, i& [PU |«] 
eanbe dbfervcd cvciy whure, eip^c^l|y ifi 
thecerrtifes under the galaop and under the 
pbdteltoj^igtmo m the ^r4«RS« Th^fe zSt^% 
-M^]^^^\ witlioutaBy mixturq of other ypl-f 
i^^Aim^W^i pip'hapks^bfc^ufe they had been 
fiittiftfiwlwtdcrtbe level of <he old fca, [?,!•!.] 
; and ^{^d by 4t or .bejen brought down ixotsx 
r$he^n9Q^nt3^n by r^m-^and.fiiow-water. This 
fpecies f^esi no( eSeryefp with acids^ and is 
. friabk to aa^iippaipabte powder, for which 
r^foiaat caoPQt. be ranked amongft the finer 
fands. la Qpen air or. in ,water it diffolvcs 
^ndmelts^ without any coherence^ for whijph 
feafqn it^ fannbl pafe for clay. It qonfift^ 
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of 9h€ grey sinff Biiick pbintii ttfA WeUM 
with fome fine talc or mica flakesy ii^ 
appears by the microfcope. hs cHxivia*' 
tion prbpariy cf^aporated givesT Ibmfe' (klt^ ; 
^Hich for Its efFervefcencc feems to be al-- 
caline. The ochraceous fcdiments of the 
waters l^rinjgmg fWnt ol* foaking- throngh 
tb|s (tmtum indtcite )fi>me Vitriod aod. ir«t)| 
^d iti ftttpbureou^ faKU th<t ptefence of ^ 
fidphftreotil ackl» whicK probably occa^^i^ 
in thb'ftcatum iSiiAie phamtoiena ft^Of^^^i 
eMBrtttifig Mn Bbatnqe's tiiecMy i)i|d^ ^e^f!^ 
riftifeiit^.(Snd«« origin jif clafy ai ^od^u:^^ 
b^ viittikis hktth ^^i^awd by A^pj^ceoin^ 

ifuErle^Odifl^i) tK^li Aibw ti^^^ifiQlotc^.^ 
in thiis cihereotrs ftr&tutfi witboint ^ <M^; 
?>f th^tr 6ei:^ ddvenltM?)U$ tQ die ptoee. 

^ The walker-clay is of the colour of the 
afiies, biit ibmewhat ferrugiheous. ft 
inoulders ip open air IhtO latpeflated flates^ 



i 
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9ll4.c)iQqp2ires an effloreffince of the &mc 
f^Arr i^fis^bj ^hriacion can be e^trade^: 
from the aihes, Itspptucles are fat and (slt 
ponaceous to the touchy getting by rub- 
bihg a|>oI?fli oh flifc fraftu^. They ^flfer- 
viefce ivith adidj, ^hkh miajr be owkig to 
the niixtprt of thfe dcaline fait. 

The ^arU^nodules refcmWc the- ludi het? 
niontii, and iplit into fcaly pieces, com- 
nioniy joined together by a cryftallized yel- 
l«wr^ir : !)»* tfte* Kaft *»^r ViOlWrt fc- 
p^t^ \}im ig^, i^' tten' the hierulbi- 
tions of diefe fcaly pieees appear Uice fine 
yeHow v^vety fpotted here and dicre witb 
pyrites*. Their eServefcence with acids is 
not only an evidence of their having been 
pitxhiced 1)f the before-defcribed walker- 
(:lay, but fikewfie of an adml^ alcaliae 
fubilance. 



*.)' •« 






* - ^ 
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I 35* Several oiber fpmes of vokanh 

WHtsJh-grey afim friable and extremely 
%hty got found above^ t|te tufo^beds behip4 
the PaulVbermitage St Wiifenftiae* . Th§y . 
are mixed with fine lava-fiuid and flierl*^ 
paints, of a white, yellow, ferrugincousjj 
and black oc^our* They refift acida, 

, A Hue fpecies equally friable and. mixed 
with black iherlrpoinis, is found in t|i(;, 
feme place, , , \ 

Grey znd: iriysim^cdhured aftfes mixed with' 
a great nuqsber of fmall volcatric ftone?^ 
cinder^', and lanxfllated iherl, lefifttng acid$» 
are found in ^ lalrge bed tn*tfae Dnift^^^ 
ijnderneafh the Habichwald, 

Future enquiries oiay porhaps ^difcover 
more torts of aflies in thcfe vdcanic coun- 
tries, nay there is fome probability that ^le- 
veral earth- and day-ftrata in the vallles 
.' • • abou^ 



HABICHWALD, &6* ff 

about the Habichwald and Domberg are 
pwing to aihe« in fonae places changed bf 
fulphureous acids. The coal-ftratum on 
the fummit of the Habichwald may be per* 
haps afcribed to the fame cauie as being ill 
a great many refpefts di&rent in its natuie 
and (ituation from other coal-beds. Buc 
not having yet' fiiUy examin/cd> thefe ob- 
jefts, L cannot fapport this cQDJe&ure, eac- 
cept by Mr. Ferber's ftriking confirmation 
of Mr. Beaume's theory on the origin of 
clay» and by ' his remarkable account P of 
the folfatara near Naples, and the alum* 
works at Tolfa in the Roman dominions. 
The ever-working fulphureous acid has in 
thefe places not only changed volcanic 
^(hes and lavas into clay, but even ifq,^ 
parted to it an aluminous nature ^* 

§ 36. Tufa 

f The fanve mily peffibiy have happened in the &• 
inous coal-pito on the WiiTener, in the remarkable day- 
pits and in the rich alum-works near Allmerodein 
Hdfe. I have obferved in the& parts a great many 

itonet 
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'. ^mk q/besi 

. Vpl^^<: ^«s,.tf jgurg »na fiprrumioatci, 
fcaw pro^Mf «A ^e abovcHdcfejilpcd- cin§- 
ccous. imbk fto«|W ; , b^ tbr^wfl ou^ ^r 

rwaihfd tomthfr with Tariau» ftoMs^ ^f- 
fe£^ or pMfie^ed t^ fine,. &m^ ^q4 m- 

o^^wcdt: t^ th<^ l^fgp joid 

; |f||)f^^ in; d^ ^M^lviarbood ^Fyc^cwds, 
.Ifmufe liic^, ^(!% ^^r csadgp q6 '^rp«f out: 



'^ ^ >oo4^pit aJDid kldm-^ork^ bdoii|^tig ticr^ibron 

feand tiitte uopetrifjed and ^greadj impf^^jDiilled 
pyims md ftt^hur. ' The ce^ oFdie ^ffiber 
ate of the fime kipd* ,. . % 
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alhes and ftones. The Paufilippo and other 
Mll3 lieat ^Naples arc only ^l«rge 4ieap$ df 
iuch tufo^ which ou^ to be carefully dif- 
ti^guifiied from the different ^calcareous to- 
phus or ofteocolla precipitated by water* 
Strata of this cii>ereous tufo are very com- 
nion round about the Yefuvius. HerciiU- 
newn^ Pompeja, and Stabiae^ ate |burieH 
under them ^ ; and the Habichwald^in Its 
lyhole and vaft drcunriference i^ but an ae« 
icuniulated heap of alternate' ftSfo and feVi, 
as appdairs' by the frequent targe and'hori- 
kbiital 'tiifefeeds between die 'Drttfthhil 
'and the pifafce cf ^ Wfl&ilftine, ' befiirfd 
VaikY^^rwSi^igp iQ thie; gactfa»$ belong^ 
fx> k, ' buti. ^pedaUy * fay -the 4|uarries oor tht 
fummi^ .of the mountain. near Hof, Mid b 
jntony btKfjr;jptaQ«,^'7^ \va^ b£ 

4dd^iilii«^:«l«^ jiQtl^ by 

-feet near . itlie Hoie^he, and in dlGRirent 
other places of its vaft extent. 

* Fq'ber, p. 145. 184. -tld. 

$ 37. Tik 
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% i7* ^be Tffigos of the ancients^ and ufe $f 

tufo. 

* 

The apcients employed tufo in the ^^i 
and vaults of their buildings *, but if thd 
late Abbe Wirickelmann by the ^uthbrity 
of Paufanias (lib. v, c. lo.) intend^ to 
prove, that the temple of Jupiter' at Etis 
was conftrudted with tuFo/ he ceftaihly'was 
wrong, becaufe the 'zsrofc^, which Paufariias 
ilpeaks of, was, according to Theophraftus 
de Lapidibus, on account of its colouf and 
foUdity, like the Parian marble, which bears 
no relemblance at all to the vblcanic 
tufo. 



v- . . . ■.-; 1 



§ 3 8. ^be volcanic tufo employed in buildings. 

There is no doubt tHittheahcieht' irthi- 
l)itants of Italy' employed thi^ for t^i>f ft6flt 
Hn the inner mafs of their walls antf iii Ihfer 

* Remarks on the architet^re and buildings of t&e 
aadcnts, p. a— 4* 

% . krgeii 



latter buildings*. Even the prefent inha- 
" bitants have not difcontinued that praSiCe, 
which, is equally in ufe in fome parts of 
Germany, bccaufe this ftone is very -com- 
mon. Very eafy to be cut into convenient 
forms, to be found in lai^e [neces, and ne- 
ver cracked and fplit. The famous cafcadcs, 
groctos^aod the odtc^on atWiflcnlHne, ftu- 
pendous works, which would bear a compari- 

■ fon with the gigantic vaft Egyptian build- 

f architefture 

s ftone. They 

ly future ages» 

munificence 

'c Charles of 

Hefle-Caflell, who built them, if their ar^ 

chiteft Guarncri Jiad lined pr covered them 

on the outfide with a more folid and diirk- 

irie ftone,. £n«^ all tlw volcaixic tufos, wd 

efpCCiiily.:|he,Heaian9nes, moulder away 

if expend to air, rain, and frqf|. This 

feems to be owing to the want of a fufficient 

• Letter*, "p. a?8, 379. • 

■ ; ■ quantity 



4ieie gfhcsj f}epnved ,prrMps of cbeir oe- 
fnentingaod ferrufniqating gqality by &!- 
phuteow ^i4s and ^ao^s, when .throvd 
^ut with Xo many b\iqung ftones. There 
are fpn^e dtCMimitances to fupport fuch a 
conje^ure. £x(«tfedfor feme time to rain 
^nd ;69ai:er9 rWd cwn in the quarries, ^ijl\cy 
^pear Q^iungy^ and tbeir holes ^fi^re jBiled 
0r incjcuftated with whitifh cky or mar^e^ 
.tberefult of alhes and fulphureous acids« 
Expofed to firc^;«?qp ;ix),j{hc j^fpBger^k* 
cbcn or foruacc fir^ Aoy.iirc.teftii^ .wit>* 
.^out ^dqcay^ a.4qua>ity.yf .(^fl i y CT«i i ».ftojB!fS4 
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The cplQur of our.tufobdtfier^t^^ 
its mixture and folidity^; but commonly j^ 
its varieties are found Jin ^ififrent .be4s i^t 
every quarry opened on the j(i)|bichwj4d« 
Theirc is, 

I« A blackilh-'grey i 

4. A 



i» A bkieiih*grey ; and^^ 

3. A yellow fpecics ; and every colour 
of different mixture and folidity. If they 
be of a fine graini the inclofed lavas cin- 
ders and (herlSj, being very fmall, ap-^ 
pear in the inafs of the {tone like different 

ftrata, and make the ftone refemble the 

• • • . 

pVodufi: of water. The yellow fpecies re- 
fifts the air lefs than any other* 

■ V40. C^ ^^f«^. 

^ ^^gqpfief'^puMd ipwcs are to bp 
obferved, mixed and ferruminated with 
tflies, a gf«(lt varietf of ftcMies of different 
bignefs, from the fmatleft point to a very 
fconfiderable fiw ; and thefef defervc a clofer 
-cxaminatidh, as giving evidence and cbn- 
jeflures abobt the nature and quality of the 
volcancfS which threw them out, and about 
their deepeft rock-fttata, to which fome df 
them did belong in former times. Th^- 
fore I (hall defcribe all their different fpe* 

H eie». 
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cies, as obferved by nlc in the walls of the 
cafcades and elfewhere, and rank them hi 
di&rent dafla. 



T\x feconi clafi is to contain tii^ lavas 
and the jKodfldsbf fire,- t&it % iHAi ftt^cs 
as have been prc-cxifting in otheribniMi 
But iavt betn -ipr Wi" itod''lia«'i'e«a<iilj 
melted, cliangcdi oftiAnfiimcd. ' "' *^' ^'^ 

r „ -- - -.1) f«f ■■ "i;....-'Oj tod 

<iol;'iliitice4 pallia l>is.'v,4i(a)<m:.«li(!Mi^ 
ti^\ tgntaiu t^ aewtf pK?l^) ^ttog^ 
«hi(ih kavc l)i;en in tljp, <|^o Of^tess-ifWE 
4uce4 Ijy watti], ,ro^in^,;iJfSKgSi(iij^ 



S 4'< Cla&' 



HASICHWALi), iec. Q'^ 

'5 4Ji Glafsl. Ancie^ fi^nes. 

j then fppued with 

\ :he ^aip extremely 

\ nfiftence, and IqU- 

< ihl( to a fine fand, 

ivhite colour feems 

VT^i^^tQ a hajj^iy^tev vkrepas cruf^ 
Vfj^oh:^!^^ .witb fl^ ,lcis.jcitn:e in 
tli« tufo, aitd JtheA.,but in, imaller £nece3} 
but coauDOa ia large (bailing blocks and 
^uCiirflfnt^-tte ttnns oftbe Habidiwald 
ntSr^'pdttce and the ponds of WiJTen- 
Sls^. [Hucli}^ Their httute, ficuation, 
«i|01ai^e«raAbe^ pimc^ i. tliRC th^ have 
been aAft«d b^' fire, and «yen brought to 
vitrificati(Hi ; %. that a species of white 
{trailing rbcks, called in thefe countries 
vsbite wackct is but a taott or lefs vitrified 
fand-ltone. 3. that the ftrata under the , 
Ha Habichwald 
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Habichwald of a fine fand-flone are pei^ 
haps a eontinuattoh of the &nd-ftc^ hilli 
on the other fide of the Pulde, which are 
called the Soere> and have been defcribe4 
before. Its exiftence under the Habicb^ 
¥rald is ftill more evidenced by a ridge of 
, large fand-ilone rocks near the palade pf 
Wiflenftine, which appear above the^ cine- 
reous ground on which it is fituated. iTheur 
white {hining colour is faid to haire dcca^ 
fioned the name of this place; and -th^ir^flo- 
inantic form, embellifhed by convenient 
plantations of fhrubs and trees^ is^^ohe of 
the mofl: pifturefque objedts of the tidbit 
garden which belongs to this pikkce.-^ 1^ 
fragments of white fand-ftone, ddg oiitt«}th 
black fblfd lava, of an old fubtemamaus 
gallery under the old or the fmaller WIrf- 
terkaften behind PauPs-hermitage, ^oft^tht 
(aqd-pits near the Moii^-gmtto- behind tht* 
Bneckenberg, together with^ • - -J 



p Ridiifif fand-fiMi I and.^ 



4* A 



J 



• 4. A like-coloured fpeoies wUh mic^ 
"jbothiFery common ip tufo. had probably 
00 mother origin. 

5. White marie lumps j eflfervcfccnt with 
acids, are likewife incloled in titfb, but 
icarce. They belong probably to the cal- 
careous ground which furrounds this moun-^ 
|a}Q, a^d oq whifh it h§8 been accumu- 
lated. « 

^ 6. <7#ty ^4rni/ c/Qr» refifting tbe.aqids^ 
'^eiycapimon in tufo* ,. , , 

• • • ■ ■ I i • . • 

j^ , 7. J^dj, an4 J 

t * ' 8, Tellw) ^ebrsceous humt clajf is found 
T^(iM fnuyyier fragn^pni;;!,. ^hif^ commonly 
i^faieak'^to i$on^i}tr;c pigces. ^I have not 
? fju^b fl^^ this tufo true cklciriea 

Tuneftones^ which ia refped to the ihferjor 
* calcareous ftrat^ fl^qujd Teem to .be vtry 
" common,, and which Mr. Ferber lias fotind 
fcattered al?out Vcfiiyius, and inclofed in 
ific Vcfuvijin tufo- and lava-beds. 



» < •..•;. ♦ <• 
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^. 42. d^Ials IJ. Ofvolcanjc Jio'nes^ or iiim^. 
diate prodidSitons of fir e^ indofed in w 

ajb' and tufo-Jlones of the Habich watd, " 

• " ' 

9* All ihe ab^vei^defcribdl %ecidl. df 
fijbesy being th$^ ferruminating ceixieot aif 
tafo; 

10. Fragmestt offalii lmj0 of #ff€ffttf| 

12. Ditto ba^ harm it\A eifp^iiififedi 
in the iDRtr parts cotiilime^ cM^ 4yt«t >t0 

bd^Qtc They ij* vciy crften wriqpt in; 4 
%aogy or gsgr l»fra> ^uiit vbeh' ^ro^ 
otiti • ■; 

14- L(millattdfi)erli 

15. ^j^Ai^ibMwr; bdth}flbfect|:-lfitt^ 

» 1^. A 



l6. A fpcdds 6{ whi^e omtMiB '^ haslonr 
SltucHDal fi)3fes ; ^ ffnopth and faponaceous 
to the touch 'j fdarcc coherent; loofe ; giv- 
ing way to thfe preftbre xiF the fingers; 
fight i for &e iboft part fWimming on wa* 
ter; refiftin^ flick}9r.4P<| ^efembling by its 
fibrous tttinre and lightQefs burnt woqd' 
entirely confumed to alhes. It is found in 
ffife' tijfo qiiarfies m lA-gfe htk cohimonly 
^at pieces, ^^tzpt in a ferrugineous ochra- 
jttous coivAriig* . i '" , 

^l^^Jilfliafes fBttbljf. ,^wr ^^e^ 4(1^ , j;wfo$ 

bi^Qt wood % and iitbtf: adrentitioui «&) 
ni!liiO bodies f , and thmfore this fubflance 
W dbnfi^defed as ^e cmento^s rhnains of 
laimt^wood ; there are fihreratl circunsftMK^ 
mblch fibtb}& fuch a coqe<5ilir^ ItSr fnorvfr 
white colour certaiiily does not anfwer tht 
fdea of b,urnt wood, wjijiiich jui tb^ Italian or 

^' Vr.'La Tfexre, Hift. of" Vcftnriw 
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Hetcvlmcum afhes and tufos ^ rather xe« 
fembles cbarcoals, and its tender cober. 
rence and fubflance is ^s inconfillent with 
foch an opinion. But .all thefe qualicies^^ 
ti^ther with its |ibrdus texture, do e^- 
adtly agree witlji the afniantbine folTil-cp^k; 
(Suber fitontanum fValkrii^, Spec. 148. )» 
Vhich is pbfcfved among the vplcarjic 
itones of Vefuviiis f, and according to Mr;* 
NeedbafaV obfetyatioos jteariy related to the 
lighten cinders, confining only ip . ap itpa 
calxy .entirely deprived of .Ha phlogiftjqfOi^) 
An ittteote vbkanic fire might probiMyooi 
ffifit^n fuch an operatim. WiiftlMr piit^ 
ammibineark^ vni^t be -by furaace^^ift^ 
brought to a black ?itrificapc»i like* that 
(pecies. which W^rius.* has idefcribod» fHf 
whether it might Hkie other fpecies of anH<^. 
anth ahd afbeft^ refift the furnace^- a^ 

''♦'La ToriHft, 1. c. Winkclmann*s Letters on'th« 
Htreulaneum diicovcrie»y 1762, p. 15. 63. •' 

+ Ftrber, p-«i9.. ' " "- 

X Menu de I'^cad. R« des Scieiicc6| 1^60^ 

. yield 
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yietd oriy to the burnbg tnirrour, is to be 
tried by future chemical experiments* 

§43. CUfs IIL Or the farafitical ftomf 
produced iy waUr cr Jieams in th^fMln 
fiance of our tufo, contains^ 

1 8. Whitifif an4 ydlo^ifi clay depoiit;e4 
]fi its ipungy ^oles i . . 

' 19^ White cakareous fpaf, vrhich has 
iocrufti^ed and filled theie holes, very^' 
ecjmihon in the tufo-quarry behind PaiilV 
kcffliieige in the gardens at Wiffcnftinc % 
of a fine gralfi; very'cotnpad, but Jefs tbanr 
*fe''te]*nMflihty de|)bfitioDS'of the V&entifttf 
^hatt# or Yather thalccfdonius enhydros ; 
tefe Jiketvife^ than the fimilar horn-flint con- 
prerions ift our founder lavas, which' I have 
isientidtied before. 

; 20. Calcareous: fpar^ . of a yellow ,an4 
whitifh colour in large cryfials^ found in 
itraggling tufo-pieces i^e^r. the crater at 
JFran^cnhaiifen^ ^ 

21. OcbniT 
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21^ Ocbraceous iron- ore \ breads 60iJ- 
centric 5' light ; rcfembling (oitit fith'er BOt- 
Wn-pre^ ; found in lumps, like jnciuratecj 
clay jn the tufo^cjuarry b^nind Pattf^^ 
berrtijtagep .. . , - 

♦ I , . • • , ' • ' \ ^ ■ f. 

^ I • - 

. Thiisfario£ theftohegioad eacthiii^pc^^ 
ivhi^fa limsuoigciiisrtt^^ tbcmcStfutHe ioQ^ 

wdotber n4g^ or i&lai^sdcbMiM iididdf 
tbtttikuNb, T4)efeJ/':^i^ibeeii|)qbl{^ 

dainty accsiq^ktfid 4sid i^^ 
imrtfiebeds^ tb^<anriot^iHEii!»^di]siUji 
the pretended origin^ or jHJaiBWiittettioiiri^ 
tjti*s;^. lln«B Acif iftu^fiffic^clii^,-!^ 
i6^n ^ ^>M f^iM^^wiOr ant' IttidrW 

nic s 3*«^&n€^ they ^re^ in imA: jfiiriivdi 
: their 



- <^itABi>CH W Ali^liy ScCv toy 

l^icif qiMtlkks mth the nature of manjr bar 
J&3II vc>k$(U>s and volcaxiic poduS:ion& ; 
and iince, 4. tbey mamfeJftly fhow maxims 
of fubtcrrapeous fermentation, heat, erupi- 
lW*y imf fefe, in tR«f ftttKaiire, a^ wdl as 
the vitreovis fliggjr rjatuit of theJr foflSl* 
I ba?e &en,r and obfenred, without preju^ 
dice;. . This I am confcioua o^ aod mpU .^I 
liopp ^pm to arory onc^ wlui >]s ivil- 
ling and able to fee witlkmt preves^ion* 
According iftf.<M* my impartialit]^ I have 
&fxfy\ aijtkno^ledgedir ^^' « thai:, in the lavas 
f^'pf Ytfuviusandi its ineighbooihiood^ ho 

ffhilY^ beeocabfi^Md; *wd t^ «iiir<kyas 
^^dtffeitfiKaiDeihofe :whi<i Mr. Fethc^ihti 
>«3Wi!(attfe4^A^^ the, \fdfthrtus :ana ihhCT 
f^ unGf^tavKkiiQp^i^ on account 

^dtjJ^iibpfoMr^^nd hirftferto undbfervcd 
(fiQfyftdiKlii^^Sbri'inyil^'^ And t9fit<^ 
fij^ lH»|^ftHlI% 1 achfiowkd^e ftiH fbr^- 
th«r, ^ thai tte ftrtt Inirnfeg vokawn m 
^< Italy, Vefuvkis, and SotfaiaiH) ^bttr fif* 
Uyml pkcHctoRMI, -ifitkh' AM noMoi be 

5 !* found 
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loS PBSCRIPTIOK or THS 

'^^ found or obferved in our extind volca* 
^nos/^ Such are, befides feveral fofiifip 

dcfcribed by Mr. Fcrbcr *> 

I • The hot wells and (team-baths in the 
. »cigljb9iprhood pf Vefuyius f i 

2; The ' ftifibcating damt>s and - fisams 
(mofiette) of feveral volcanic tufo-c^vern 

^ near Vcfuvius + ; and,' ' - . * * 

r ,3*1 Thcy.ejlow.nati^vft ful^w^^ ^ . ,, 

' • 4. The red arfemcj . " r- ^'' 

. 5. Tbe^gfecn viprioli 

6. Theft>tAiaet;atKly • 1 ^^ 

^7^ Thef^lumi whichin'tiieinriei* cw^^ 
of Vefuvius and Solfatafa are 'lubfilriatal 
,and dcpoIited§, Biur'all theic cliflfercQtts 

'• Letters, p. ifS^'isgii^j;'* ^^* ^^ - >-? 
.f Ibid. p. 187. 199— iojr- ;£a%felflll,^*PTc 
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kABitw^ Ati3^ ice. 109 

inikk nobody to conclude, ^ that oiii' 
*< Heflian bafaltes, Uaci: rooks^ tufth aod 
•^ tarras-ftones, are neither lavas nor of a 
*^ volcanic origin.'* The only conclufions^ 
whkh fairly may be drawn from thefe d^- 
eiingdtances, and in which I pcrfe^if agree^ 
ucy '^ that our volcanic ilonc;, lavas, ba* 
^' fakes, and tufo-fl^neS| are, on account^ 
*' of their fubftance and mixture, fome- 
•* what different froni the Italian ' <m«$ * $ 
*^ and that our volcano^t ^xtjoguiifaed. and 
entirely refrigerated fo maay centuries 
ago, cannot poflibly produce the fteam- 
fulphur and fak^^ttbluDatiQns^ fwhifi» are 
entirely defending on the a&ion of ftill-* 
- ^f tmrning and operating fubterrantous heat 
",an4 fire in yefuvi^s and Solfatara.** 
Their containing the requifice materials foe 
l^any, if not for ^11 thefe fublimations, ap- 
•pears^l^ -their defcription^^ and will appeal 
fiill more by their future chemical analyCis* 

* The Iceland lavas and volcanic produd^lon (and 
wlicr will doubt dieif origiir?^ are cotajnly m m«tch if 

ftoi more dtftrent from the Italm onei. 
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§ 4.^. Some geHiralofesunt if 0tbtr Germaii 
' wkanos. 



' Tht» we may 1)e ^thoilt any predikc- 
tton t6 the volcanic'lyftem convinced/ that, 
tbe 'HabiehwaM and the a^acent Dorhberg 
are volcanic mountains, l^beir remaFk^le*- 
deya^n, their large extent bi^ aflcaft t6" 
EnglHh miles fquare, affd liwsk prefditf rfS^" 
tcrior appearance^ feerti oJlftaf^y to imficate/ 
that fubterraneous ferfTHrtifealJons, heat^^ otq 
fire, wtjrked many centuries to rai^^iwd 
accumulate them by many eruptian^ ^^^pc^ 
a calcareous mai^ne gpioi^ndridMi pfirh«(fk5iaa 
the midft of an snctent "fimFbiititfaM^^Wtf^ 
rain, ih>ft: andthe tnclemenfifes' df ffti ^^ 
mofphere fhice tioies immemomt ^aye^ 
been at work to deftroy jmd^ta IPYcKjfceK^ 

again. . »^..; \ .-'t vtj : *.•.•-« .;ud 

gin, and (^ the fiKn«> retnote stitiqi^ty, aiw 
.; . ' difperfed 



diipeffed all over Heflc; mi there items to 

bcpn 10 Low^x-BtSk iq ihe neighbwrhpod 

cf Cailell a chain oif volcanic-hilis^ runniog 

. through Upper-Hefie and d^ie Wetcerau to 

,the Mayfi and to the Rhin^^. nay perjb^s 

: thrQi^gh Thuriogia arid jFrapcoak. to the. 

-SaxoDiaQ ^ aipd BohemlaA i90untanii^,y(hu:b 

:.]i>art)y arq koown to be of a volcanic ji^. 

tturef. I would not boMBeyqr engage K^, 

prpYej thaCj in the ftridloft fepie^ there dK\ 

' cliaps. of Vplqamc. mountains ; Jiowever it 

i|Miigb]y probabki t^t there is ki Ger- 

^Ibixm ^$imt!s 9tp6Utit o^ %ti eitinguiQied volfano 

iJtl^fM ^bcc^9 nui^al^ogiGal defaipdont df BohCi : 
mi^' |j|&t[a apdSilefif are ^c4mi^ toBdhuen^a, fiB4< 
I^uiaii^'W acokimiuir baik)t-liiU near Qnffi3o{yarg»,is. 

tPff^ ''i^^^ik^aifij^}^^^^ in wi()ri. 

Iti^s natj^iQ^ & artis. Acoordipj^ to Baron Bqr(v*9 tnunpk 
in Hungary, the Carpathian mountains are not defti- 
tuk MldBr aS^iiiatiiatuial^f lofiijt. ^'I^doaotJ^e^of 

'fioiilar ^ii^mM^ mk4^ «F fair i^iMiiuaui^ xi«r i^ 
HilK>ft laaAiiA IjWKOf 






many 



1I2 DESCRIPTION dP THt 

'itiany a long fuitse or fucceffion of volcands,- 
tomparable to that in Italy^ which faej^ 
in the Southern (kirts of the Alps in the 

'Venetian State^ runs on > both fides of the 
Apennines into the kmgdom of Naples, 
and tnds beyond the ^olian and Lipar^an 

^Iflands in Sicily *.^ My cdnjefture is fup- 

* ported By thefc fads. Beginning from the 

• Hiabichwald, there are on the N. W. fide' 

ef the Fulde, through Lower- and ttpp'&r- 

•Hcffe up to Francfort, a great many iFo- 

•fat«d bafelt- hills* - Of that kind is the Dc- 

fenbcrg in the biflibprick of Paderboi^n} 
nearer to the Hahkhifrald and Ddfti&er^''in 
jLowct-Heflc, thccaftlc^hfll at GraBchftilney^ 
the bafdt*hilli ©ear Gtldenffieirg/ I^imgi|gr^ 
and AldehBurg, aiid Jhi^ 4n tte Wi^'fl 
berg near Wolfhagtien. In tJpper^iciie 
nearer to thef Mayn there is a bafalt-hitt 
ii6zi Volckerlhaufeny and another on the 
VogeUberg at Bilftine-^. They are coffin 

, *. Fetbers Letters* 

f Ritten Tentameu liiftcriff naturalU Riede^o-*' 
Avio-montaiuB iatVmo x. AjSUuma Sociecatii n^tuqe 

moo 



hiod about G^efleii The caftle of A(QO»ie« 
burg ii fictiated on fuch a hilf; Wilbuig in 
Niiffatt likewife; Micar FrM^ferft «n the 
Mayfly at Bockehhime^ aad near Andernac 
on the Rhine^ tht fame volcanic tarraa is 
founds whkfa I have difcovered on the 
Habkhwald( among many ancient traces: of 
irdcanic fire. But in the Northern parts of 
Germanyi in Weilphalia> the £Ie6t6rate of 
'HanoVer^ the^ Duchy 6f UvutiMcki the 
Hartz^Foreft^ the JBfMbppricfc/ of. Halber- 
^ftadt and Magdebuii^ the Duchy o( An**' 
halt, and the .Matcfcfi^ iif. fiAmdeafau^^ 
there have not been t^l ^i moment ftoH 
^^by m4 ur as fkr as licfliow fauibebj^ oAelv 
}iuxf (Mifmatioal bafidtfei or otbsi^*iiiie(|tt 
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) y i il m il 1 iPi^4wwpyyi»i»»»«*"i* 

.'...1 -n.u'i.p ' •»'. 1 ^'- n ,.,.. 

v^T fT.'> ]^ »p.t i Srt'^jjw^ I 'TIT ^ 

and to whom ncrgJ^hfjiBv^ 
c«ufe dreadrol drdams of the carth-finS&g 
^ coineftsc^ Pluto aod Neptune, t>f tiic A^r- 
. Aaces of Volcai}, or vAoc is wMfe^^ 6f^ Ae 
. eternal cmnbiiftion of hell, obje^^nd fan- 
cies by fools and poets (een vx voknos^ 
vrill certainly blefs thefe countries for being 

deilicute of fucb troublefooie ol^eds. They 

- -'^ ' " wiU 
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will ftfllirtyte' jieAaps^ «*^*t&at fleep athS 
^ life is ftif€f where nekhfef dife marks of 
^ ancient 'definitions are to be feen^ itdf 
<^ ithdr f etURung-rage to .be appr^nded. 
••^•Wliy iwillyira force upon us dd volca-i 
^tijies^ luiiioticiedibf liiflory, and good f^P 
HiMosbmgf^^ fidb'tbere i^s much to^ be fa^ 
td^ibcith fuch,f(p^reheh(ions« We live kere 
., M< and nMlT'the ;yuii» df 09f extin&> voU 
oaiuBy at i{uietly and as fecurely as we 
Ibould reft on the moft koddy fields -of jsin^ 
cient battldsy or on the tombs of raging ty- 
--- - ^Tfffielliytriem^iM th^rTbrces hav* 



.^ k^ixiei&iiatei i» Widtrin^ thw preftnt 
f diftancc Mid ifie-fea j^hiw (bma'hbdestnat 

: .^i^ I jbJKjr^ts^^.and vnhich .other ijcppk 
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}l6 tiTlLITT Of THI9E 

mind and the inu^ination ; diey arc -nattt- 
rally bent to pj^ inio At remotcft antiqukft 
4i]4 into the firft caufcs f^ tUngs. BM 
ttiK pleafure, being perfonal, migbc pcrhiips 
^. ciijoyed, though the objeft (^ its ^a- 
jltnries be' without any tifiUtjr and- adrnf' 
"ftfi?. to human focietjr. -Ho*c^*itr,r^-'i»it)r 
19^ a means 6f iireftil'Itnmrledge; ' and ftiA 
^sihe conjeftilre ahi' tb6- cijnvl^on, ttfic 
1(e'ver4 of oUf '^dum^Rs -ittt- of avaRAotc 
"origiio.' ' "■■■ -■■ ■■ ■■' *• : '3-'' rav",. 

sural 1 
points 

- «f^ 

., ^ted from abn^d— «bje& tl)« cntujiljr 



C9i»K)t be indifferent to ^ friend of truth^ 
nor feem fuMrfluous to a lovet of his eovin- 
trjr, or to a nlao that once has felt the con<* 
fcquenccs of errpt ! Every error is attended 
Vfith its own natural piiniftimeht, and elpe- 
ciaUy Wundcrs committed itji the expcnfive 
working of mines, whofe ppnifhrhent never 
.fyjS^:tQ hq immediate and ex^tremely fehffi 
M^ Such errors might be cooimittec]^ aiiici 
I asn appr^he^fiye have been iqonfimittdjd 
vfiry ofteii> if in hope of metallic veins one 
Ihould venture to fink fhafts ^nd to drive 

t<«hnj<;' ino^tauK. . l^xey i^14l}oti^ but 

cjear lo&«£ moaejTt^hn, and jtim^;. Being 
j^ccumuiated by alh<», laya9, aad flrag- 
" ^i&ig'ytfttittiJ'%iiies, rfiey rtrs^ M and 

thih «:^udh ii^ itvUi miked tna^ ^iad t^- 
I ders feme rtJarks of metals 5 but their ve^y 
: nattire Jfdrmd3 to hope- or to look in 

them^for metallk Veias, nrhSch^ by theftrV 
' terraniebus fermftntattcm^ beat, and fireyait 

de^royed'and mclied nm one ma^t with 



«l8 UT TLITY OF flHKSB 

the.unwcildy barren rocks that flurt them 

on every, fic{e«. There has been uoder the 

Utc Laodgrayci Charles oi Hefle, funk a 

pit ^nd a gallery through 4 bafalt- and Uva- 

tock, under the fmallei Winterkaften sx 

the Habicbwatd. The gallery is ftiU,open, 

and is called the filver-wcll (fllv?r-bruon). 

:s have 

afcades 

ler Gde 

jfable i 

Hi for 

s ,haVe 

Id havf 
:c with 

-V. :■ 1 i ::..■ ■ ;,; ■, ;-.;i _.v.::\ ■ -jfj 

I'haVei^giTen a-ikfiiripiion ji|- tkeudifibh' 
fnteaithr arididBoQeiivhiahifeTcvcciami 
to me 'in the Habichwald'-and other .mjot-, 
nic hiUs i'laodjthdr. numbco ilught.fcrlaps 

■ i, be 



bp^ai^^oted t^y fgdi foffils.as Mr« Ferbei^ 
has foQod in ehie Italian/ vpicaiipsv but. 
leajb^iBg this to future enquiries, I will at. 
prefetk dwell only ugon^ithe u^Utjr ofibe ; 
former* \ : . r 
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S'4^ Ufif tfmiajfaltes^mdjtf'^ 

htvas-m ' • • "^1 

. liiefolid iavits/an^ tei^ltcs> t)n^ iiccount ; 
of -their ttm^^\M'}^ 

thj>al^n£^cfjtrfieff androads. Tlieir plcritjr,; 
hai^(n(% and^^urabile jtoiidtc^v ;i^ diaci 
piwpbfe extremely WiL • T^ been' 

employed likewife^ a». £» tvoH^ af mafofiry^ 
aft appears in the walls of tnahy old caftler ' 
zad oth^x]gk!CU4}^ in Ger<-<^ 

many i fnit, having been- employed in their 
ro^^ aild intgubifinaioral iarm, fuch. 
wdls i«^'*n«t >^vbBivf:aainMm4ed. Jf the) , 

» 1 . I 4 ftoncs ^ 



fiones were cut into regular fcfnm, it woiil^ « • - 
make fuch walls eztremelfe^^xvifive^' and- < 
in every other refpeft comparfble to the; 
leveiii^ling Egyptian granttc^ardiitedures. 
In a Mtoral priimatioal forth they ferve at -^r 
FeUberg^ 3. ^ fvftr^ ib^ ^cet-cpners ^^^^y 
and| ^4;» as p^Uifadiks to fence gardens ^bd^'^' • 
fields; Tbey are ftt vp etofe togetter^' afltdl- : :: 
thus nakfd a fence or kttdge of tf«erlallJiigijnL 
fciurasiof^ < HQ»ptwi;i dijcy tale ::6ilDiii vih >fS 
ployed%fcr tUs purpoiov die mrttge^ tlitoai 
larger Wsitti*i^s^4M&Big.sfiffielili^^ 
penfere;' ^ fiomethnr ragc£thendi^)qfid.*«lf ^o 
gulft^and prifoatiiZ^Jufakt^aS^lB^^ 
havtf ; bfceA eaipl(;^ed 4&^tha>giidraaei« Wij&tsl; 
fenfttne^'. 5* idihi^dtr mistr. iiom>^qfmtKi& 
srtffisial h^^h, fdnds^inatntAi^ti^^mJafiWidc^i 
terrt^esy ami ^^ibmli'UcqfitMk tq/Uc chm^f^^ 
cnifimri.: B^ng ueryfreqtient wjtbm<ffcisiul 
noble gardtin *on tfab defoeifri>f4he Ca^^ 7 
bergj a^>wdl iii- many pii^iirefi^e l^d^ ;: 
folicary valleys^ tbey had been rerf tK>i;A36^ 
feme to tt|e gardenerS) aiid rendered Jihe^ .) 
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/rleadng^of the ground difficult and expeti* 
five, tai^thc prpfen^: gardpncr Mr. Swarz* - 
jkopf, a man of taftp if^nd genius, had the 
hapm idea to fiiw tino^ and cxpence, atid ^ 
to ensfdoy Nature^s felf'to Kacuce*$ advafi- 
tage* ^H« compofes thefe ftones in what** - 
levef fonn he wanta, or thcfitnatiw a<k$' ^ 
and^fH^Ofiktf Moflila md paeafitki^ ^lann 
andrftrtibs..fer^ ioftttd of Umeor ocment.* ^ 
By Jkhia rardfi^ fae has prodttced' a .great: . /^ 
fnanjT' ^ iftmd i ju e ^oevysV ^oi'] mmy avvfol .. 
and-S^^fCElar 40i^eds,:a^^ Wildneis ' 

of thcic^^ficxMuiQn. . Such are the rocky ra<- , 
c1ofima.^~^a&Pa-haitiif.age^ in ^ -toaely' : 
dalcy iuffi)«M€d M every ^de v^^ith hilk' ^ 
andvwQodi: $ the rivulcfa aiid cafcades which -^ 
froltai that vaUey, by n^iiny winiliings; an4\^'*^ 
through many Ibnib* and tree*pl«cation6^ 
Uiy^&mn to the Styx and tht Chinele 
ponds; fimilar broolcs under the. Parnafius 
and Elyfium on and near the Sneclcenberg $ 
and tfarfteep rocky^waUs behind the Md- 
^umpntt f^f the IUu(lriou3. Ypu cannot 

jqiaginp 
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$ 6. Tarras f^d volcanic thidirs^tmpMjiBiif 
' the 4ncimts in caft vaults and w^t 

r f 

Chsr.tarras^floae caa with great advsui^ 
Haige icvtc in mafonry^ but efpeciaU]^ in 
"Vaults^ Being veiy light ^nd fponglTr in 
'prefTure and^ratitjr is in^pnfideraMc^ and 
its coherence ^ith lline and mortar^ ii^q)tt- 
faMe. Fbr tjii^'ieafm the AiKii^tr.jiA^ 
Il^iijini lia^w fireqijemiy empboyedth^^lttl 
^fhe like Ibrts^ef ftooes. I fl^i^prdn^^tlj^ 
by the late AUS Iffhkelhum'siwi^Mtf, 
^nd with h{s ownkMiwbtdb) JwidAjdaUari/ftT 
^Mtfi^^l'j w tffi iu^^pmd the^m€biieB[u9e^if 
the /kuiiniSy f*^ wm^^Sosmh.M ^ifaeiy^T 
«<^iemst malong tbeirf vau)ttr^ery;.:^ck^ 
l« w$ii)3ed to havi^ th^cn^a^Jij^ «^pD^3lbte. 
>* Th» thqr cfffiSted hy WW; ^B?>»fcfethc 
'^ tiK)ft i^mmon was, xq li)#l.««^tA7^h 
<^ Vefiivtaa fcorife, Thefe ar? fie^&»'Or 
f ^ of a grey colour. A l^lac^ ipeeif^ ^^diig 
M put neai: Viterbo, in a place afjjacea&to 
M foqnte l}Of-welts, Bfit theff , VUerl^o ilags 
- -'bpihg. 



** being not remarkably hard, arc rather 

** fuyiaa CK)es dp.-9^i^$ly :)^^pear in old 
*' vaults. They have been occafionally ob' 
^'sR^ed int'the Ixte »«pafMk>n of thrPan- 
»* iA^m.' YUruvtu^ is fileitt i^xxit tld« 
i^ iri^iie^'- df vaf^gV and hi mentions' 
;*«ibuplvrefi|l»UBi flagj'butbf tite-bjre. -The 
^qokrare^ VeiuTiair beiiig^ fcarce known w 
M«he'iUKaMt^<'thcvilt«dii^laa»f>lt>cl|fe 

frntexMnikiactiti^'ntf OMi-l^iSie^km-pn^ll^* 

^IfiHUBlm 9 biit«Gliid&itt»: Ms^^ Albatii his 
T^ftoMdciAdRiMiie diCfiicftimd tHl'tKMMr oitfy 

ASAdOddl llndi wfc aiiii^Sj^Vtfh. >v«iyte«i»: Jiia^ 
i^&vltbna^llte^FVM^tditis i*>tiins f the eeti- 

9't<«iiflilli{t dKf Ijq^ itaf>liith WbethiUfes 

IS* 4q^ i^tthe ttid^and^^MM* !lwt «i^^fti^ 

B«^-^#lt)i<borii(> and moftftrj' wNk% ^ehbtra- 

'->»' tfeg ifttd- itfifcir Ipun^ fObftanfec, nkkcs 

:i*foth'Vil|iltlaam<»WeibtiefaT»le^^ " - 
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■ »?6Jft*f l*lf?#<^%i^iy#^»Bei•'«S^«.^.a• 
w^f^i^'i'^fcter :«?«&;«» the . Wide «|. a 
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UF co:tj.9tries 
is iH^^ving 
:peac,whaf I 
igjui ^p4 t\k- 
oiighe zad 
lulian puz- 



(Plf^i^^ «Uck-e^'dtt«d 
'•m<]^^ialti$'tieirTvnaA6\ brown andyel- 

' il!i}i;iftd near Rome in the ' befo^ti-meiittooed 

* Fetbovp. 147* f I^-Lc. (> x>o, i^i. 
■'.•'> s colour 



colour and reddifli ^; It i$ produced ^f 
^confumed cindtfrs and ^sdrified Iwtn^k^Mi 
is CO fay, by ottr wm»^tiiit whitibfcletn- 
t)fes the fcorified IsTa-fragcnents to be found 
iri the Rom2J^ j>uzzaidmi^, fdr wHich rat^ 
^ri tut flrfas-ftbhe may be prefumid"fe 
iKave the ferruminaangah'd cemen^^ qtit^ 
,iity of the puzzolank/. Thi$ c^ittj^^^bis 
l)een chemically analyzed by Mr. Zic^efx^ 
and b, that puzzolana mbced witH a *tonv( 
nient quandty of calcined fittte^ftSne^Mfll 
water beats^ and if heated and immf)£afed|!^ 
cntplqyed as mortar^ coagulates to^'ludili 
degree of bsfdd^ iuidlblkiQr^ tbac wtmf 
cannot diflblye ot pitmnis it f ; MH 

iwchit. of tfacJ^ncient8| p.^ 6,^ 7*'^ 
. f SeebefbtCf 

> Fcrbery B, 147.. ,.,..- .. ./:; , 

'^^ ' gravelf 
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ft 

msp'ji .qibin^t of antiqukics* Eu,t the 
"MfjciljprQp^tp be ^iwcn of it is theprofeot 
%pej|p| tbc^jtubsj^ ruir^ aR,JP»?zw)l0j 

B^J9^ ;Mi$i chi^^reabpUtj aAd> at t|orco d'An^. 
j|H^r;(^^re the pilars which incj^fed tfee 
li^bour w built of tiipa. Th| Ancicnis 
Gfopli^fi^ the pu?;zolana. Uk^wife in ^tly; 
ii^t^gj^ibo^ of Rome in tke piiblip 

ro^^ s^jm^ice nocuocqmiDon even in 
O^if. flays it The bU«k pu^Qlaaa is iaid 
t^ibe»wcUcpti» bi{uldi^§5 > under wafer f^ 

it^ Ml:«^n^9i» SMre 't^« i«y 0th€iw 
ttir«pMttMiW^fi^^ abd pr»-, 

jMgKd^ jQif cpjRMMTjfil^ for 

iUm iprfMi«MI»vfppnMlaMB w.bjr;terge cav*. 






< . «> 
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^'^ *tlii? preparatiofl of puzzblana cement is 
ts follows^ Three or four oarts of this 

,. r ,, K. fubftanoc 
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iubftance finely pdverizecl^ are to be ibii^ 
i;(rith one part rf well-^kined linidtohey 
ttkewife ptiiverissed ; then a good dhmr of 

V fre(h water is fo be pilt upoii i&it tniktdre^ 
a^tf tKe flt^d maft iobe turnedknd MHrleed 

' mhoui tilt it b«gkys to heat zt^ toiUl^lktt^ 
^en Ic is; ready tb be afed aftd tO bi Mn- 
pldyed im^eJktely $ bot care is €04)e taflSed 

> thijLt the ^valk and ittafbdry th^^Mi^pltz- 

^ al^bnt cement !te i:avmid' for iMiT^tifti^ 
«viiii^fttfi4biii(6rMd 'i)e kepe'vtti^fp*>'i^g 

oMgiila(0«nitfleiy;*hifil gtt^iw fMJbft Mr- 

. yuqBolaB^CTWPiiriganMitrii rijaiyiiiyi -<jik; 

filled ip(4B>ivdta^ Wittcir)[|E|ad^ ftUr'' 

^ odJiofJtateTiiiiNfaif^^ 
. iMtffik viipAftfilwAill Mi 

ia fodden inlpifikiofi mkca 
.0c for fnem^acton, JSinA eipedBoogfly 
« making large walls and^ieaiitti. ' . ll'fae 

late Abbe Winktlflunb defirifaes k in 

^ tAtkf on the- 4rchittdi|i^x)f -the dfairiehtl i 



{ 
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L '^fSPe.' faegtfi with* the foimdatienst which 

fff^Amncnu bid ticller wkh large fquare 

^ '^ifMece^ or With fmallfr^mct)^^^ stf^ 

^Jbr hSl iMthod was the mc^ coiQmon^ 

<f?«iia tf iftitt vfed in Italr^ Tiiey^firft dug 

/ f^rieiliifMg^uadpaad then atie^.th«.liQ|ea 

: % iigr i^Qwflivdjf;' pt^tkig ia.pi;izzg!lia]»fhip)pF« 

*^«aillM»d tufohft^ S»cJ^a,c«i|icnt^ed 

^t^coi^p4liea in-a <^pfe cf daya^ and gives 

^^^'raii arifceUent Ibltd fbufidation;; : Bm it is 

;; f f*tt i)^ olifci vvsl^' thtt cvtn'Yii'w^fntfovb*y 
^:ahMic*geotHid'ttIie AiKi^ii» ^employed 
>^ lieflle^ttriieaadrhiMfi ftoiikv* whieb^t 4 ton« 

^ «< ^^tnMiBttnd;' - ^l%^€aaflM 

r^f )>ito|Kr]|K:mMO»ed #i4k'%thifcb»^4^^ttil^ 

K^^iici^ pMft^tfae alwve faixtwe of eemeht 

> IbiLiitoqmnaiecoainnieatjabk^ wbfth 
. i ^Jn theJ}iQciefiM;Tlietti3& tsjitf-nioepalmi ; 
.5' aftecwank theywOOTered ind leveled the 
:H «^k: %iy a^iied isf conKHt. By this 
« '^* mMiis ti^ej(raulta«oiild«b4i 6iii^ a 
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^ few days. That th« 'Afx^Ms cammo&ff 
^^jufed it, IS to be fecn ih^eM Vdlrffs^ Hiusfi^ 
^ tlifey fkac*^ gftteH way, of loft their irtewiP 
0' tailfet!,^ a^W the CoHito; -Jft tlwThcrm* 




^♦'Hiatariant, 'where even -Ihif'itiijJMIB^'df 

J .■•""••••.■': ^ .• ' it? ..''1- H V" 

^ fir c.^lR^ af?faifcy.i si^j^f^qf 
} : /l»^It?lfian% r^w»««rJr^dW.^J^w^^ :, /j,. 

V^dl{s^v7u]pp(>res-a plratyt tBd:k»9i^ fpciM <rf 

' *^ ' . puzzolana^ 

6 



I 



potiEolaoSf and cannot, be probably. reriy«d 
OEiHitrodiiQed lit cputitrks wherq pu^zolana 
ffiuft be imported; bowev^r* o^.a^copQi; 
-e£ «& ^pedkioufnefs, whicT 
nidney, it certainly defcrvcs 
wherever puz^olan^' is an 
d"y, or where, infteatJ off 
is tq be found a.tarras>(^Qnp. 
ites ferruminaring quality. 



rjaj 



II.' Ti&ifHeffiari /arriw froveS'^/aff to 
gtve an excellht'eemeHi urijirwattr, aai 
^' _ to he equal B i$63ni^i to ' tbt 0ati^ 
tanas, '■-.""' 



** tteffian tamS may besanpibyed aiitf 
•• Trtwkcd as puzzDlahi ? Or whether It will 
' '*.giTeacemcnLia&n^andigoo(ibwfs.eqi^l 
« tO'puExoiitia cenxnt ?" Thb (^eftion hti^ 
been anfwered toibr-advaot^e, nOt ooiy b^ 
hs origin and nature, b\]t> what is above all 
reafbntngg ifriori, bj Hgceac maoy expe« 
rimoits, whkh bavc beea tried by me aqd 
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by Colonel Gohr,. in fcvcral grealer workC .j 
tinder and above water at the CarUbc^ cai(^ 
cades at Weiflenftiric* - » ^ -fu 

I.bope, therdoro^ not only that our tfitf- '^^ 
ras 4)9iijr jbc henceforth conveniently erfi^^'*' 
ployed in the country, but that U imy Be' **^ 
exported by the Wefer, Carlihaven, and 
j^rerai^n* . to HpUa^ i^ other NditherU - C 
countt^e^j ,Eqr ipaf^ y^n tbe.taiTaa:&Un(t /^ 
near Bockcnhime and Andernac on the 

th'oMgh cuftoms aad ^oues inake it '^erV '^'^ 
dear,*.. . . .,• .'•••,■ •..-:x~: '-he 1/ -vn 

Thfc'^jl&Pi ani^ ftiaUi dnerepus Jltntfs s^^ 
fcriliied •ab0Ve;» Vnay perhaps give likcwife a r\;, ) 
gbo* oenofehr. T% Would fell %f^wfe^^^^ 

Ms a! Lcmdbi) wliolefalc ifor three ihilli^^ qr ^abosy. p.^[^ 
It mi^^be.Iiiid from Btemeik at a cheaper rate, ^nd! m 
equal '|;fljpljii!ofs, if drdttied frdm-tteHcffiariiCbmpa^d^^ 
of Coipmcrcc fftaUiftiectat'CirlffiaTCrt' ott thewlfcf i -^^^ 
who, *applicd tp undo: jhis . addiefa, will :ftp^j^i-'i 
ahy dcihands* V ' , r . - r • . i- 

, '"' ; "' 1"^ under 



tiDckiriUie price ttf taitair, b not wanting tci 
be ptflVtftited, n^Wch caufcs fomie, though' 
mconfidcrabley expence. Slit, having made 
no experiments oa th(Sf nature^ I r^Oini*' 
mea^T^^^- »^ cbe. prdbabk ho^ dF thCwr - 
not bciijg. unfwcccfitfttl. -v^^ v"^: • -- • • ' '^ "'? 

§ 1%^ Minimal wnsehfriiifte^'^dy fbe i)ot^ 

I jG^lf QrffiOpdftwfoftt;, itk^ 

tumfl^f)^ ihe Habkfavidldin^paits t0th^ V^ 
V^at^Vj wljicbiii-ifoaifflBgf tfaroujgh it, a mi- 
neral and faline nature. Accordingly, it ' 
caufes mineral waters^ which on ivearer ob*^ 
fervation 1 naVe found to be impc^gt^ated 
with* fome fal njecjium, vitriol, iro^r^ii/ ; 
fulpliur^ous acid. A well of fuch watpf ^ 
appter» ikhdiM* thetfdwlih^-grcen in thegatT. 
den at Wei^nftineabpvc the Styx, iuwl 
another runs through the wail of a teirace ' ' 
before the aardeiier's hdtKe; both mani- ' 
fefting rhemftlvcs^by ochVaceous fedicneiWjs^, . ^ 
and a volatile fmell of hepar fulphurts. 

But, 









Butt net being properly kdofed, and fev 

that Ktfon much aduttented by. rain and 

«Aer water, their misenl tafte and mixnwci 

ir iKik it pre&Ui i 

jbate finioas and | 

pleafe to take this i 

and give it virme 

of a like, or even a 

ture, ought to be co 

Habichwald, and od 

ciafiy ift riieif cinertous firata. 

5*fo it/t of tufo being known i I conclude 
with wilhing that thcfe fmall dircorcriesmay 
mcec with a good reception, and be a re- 
commendation of too much negle&ed I^a-t 
turalHiftory. 



THE END. 

F. ji. \. i4> f9T nomcoclator rtoA notneccIatuR. 
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